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1.0 INTRODUCTION
*

Atlantic Richfield Company (ARCO) has retained IT Corporation (IT) to conduct
a Feasibility Study (FS) in accordance with the Administrative Order, by
Consent, U.S. Environmental Protection Agency (U.S. EPA) Docket
Mo. U-W-87-C-002.

In June of 1986, the U.S. EPA included the Alsco-Anaconda site on the National
Priorities List (NPL) as an uncontrolled hazardous waste site under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
of 1980 due to the actual or potential release of hazardous substances from
this site. CERCLA, through Executive Order 12316, gives the U.S. EPA the
authority to respond to actual or potential release of hazardous substances
that pose a substantial threat to public health and welfare, and the
environment. CERCLA was amended on October 17, 1986 to include the Superfund
Amendments and Reauthorization Act of 1986 (SARA). This FS is based on the

provisions of SARA and the interim final guidance document dated August 1988.

The purpose of this FS report is to present and discuss the process used to
develop remedial action alternatives for the Alsco-Anaconda NPL site. The
information and data used to develop the remedial action alternatives are
presented in the Remedial Investigation (RI) report and the analytical data is
summarized in Appendix C.

This document divides the procedures required for completion of the FS into
the following broad categories:

• Development of Remedial Action Alternatives
• Screening of Remedial Action Alternatives
• Detailed Analysis of Remedial Action Alternatives

In the first category, "Development of Remedial Action Alternatives," general
qualitative information is used to develop the range of technologies to be
assembled into remedial action alternatives. Effectiveness, implementability,
and relative costs were the criteria used for broad screening during the
development of these alternatives*
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In the second category, "Screening of Remedial Action Alternatives," the
alternatives are further screened to reduce the number of alternatives subject
to detailed analysis. The same criteria of effectiveness, implementability,

and cost were used.

In the third category, "Detailed Analysis of Remedial Action Alternatives," a
detailed evaluation of each remaining alternative is conducted to provide the

required information to recommend a site remedy in accordance with the
guidelines in Section 121 of SARA and the National Contingency Plan (NCP)

which defines the appropriate extent of remedy as a "cosc-effective" remedial
alternative that effectively mitigates and minimizes threats to and provides

adequate protection of public health and welfare and the environment.

1.1 SITE BACKGROUND INFORMATION

Cnadenhutten, a community of abo-ut 1,320 residents, is located in Tuscarawas

County, about 49 miles south of Akron, Ohio. The former ARCO Alsco plant, a
fully integrated mill product and extrusion facility that produces painted and

unpainted architectural aluminum building products, is located within the
Gnadenhutten village limits on 23.6 acres along the flood plain of the

Tuscarawas River (Figure 1-1). The present Alsco plant occupies 18.9 acres of
the original 23.6 acres, excluding approximately 4.8 acres retained by ARCO
(Figure 1-2). Structures at the former ARCO facility include an aluminum
processing plant, an office building, a security and scale house, a wastewater

treatment plant, a sludge settling basin, and a sludge disposal pit
(Figure 1-2). Water resources upgradient and within one mile of the site

include the Tuscarawas River and the Gnadenhutten municipal well field.
Several private water wells are located approximately three quarters of a mile

downgradient of the site (Figure 1-1).

1.1.1 Site History
During the period from 1965 to 1978, the settling basin and sludge pit were
used for the disposal of chromium- and cyanide-containing sludge, which
consists mostly of aluminum oxyhydroxides, calcium carbonate, calcium sulfate,
and water. As a result of effluent overflow from the basin of plant
wastewater, sludge is now located in a wooded marsh (swamp) area adjacent to

the settlement basin. Because of a concern for the potential contamination o£

1-2
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water resources from the sludge leachate, the site was proposed for inclusion

on the NPL of sites eligible for cleanup under the CERCLA of 1980 in October
1984. The site was formally placed on the NPL in June 1986.

In December 1986, ARCO sold the Alsco plant to Pony Industries, Inc., a
subsidiary of Horsehead Industries, Inc. However, ARCO retained ownership of
the portions of the plant site which were used for sludge disposal and is

included on the NPL. This approximately 4.8-acre area, including the settle-
ment basin (impoundment), sludge pit, swamp, and adjacent property to the

Tuscarawas River constitutes the Alsco-Anaconda NPL site as referred to in
this report (Figure 1-2). The Alsco-Anaconda NPL site is bounded by the

Tuscarawas River, the Penn-Central Railroad right-of-way, the Alsco
manufacturing building and parking lot, and Anaconda Drive (County Road 39) on

the southwest, northwest, northeast, and southeast, respectively.

1.1.2 Regional Physiography, Geology, and Hydrogeology
Cnadenhutten is located in east-central Ohio within the unglaciated Kanawha
section of the Appalachian Plateau's physiographic province (Fenneman, 1946;
Goldthwait and others, 1967). The plant site occupies a portion of the
Tuscarawas River valley flood plain, which is about 1.5 miles wide and which
is relatively flat, with valley floor elevations from 820 to 850 feet above
mean sea level (MSL) in the vicinity of Gnadenhutten (Figure 1-1). Within a
two-mile radius of the site, peak elevations approach 1,250 feet above MSL.

Subsurface materials in the Tuscarawas River valley consist of unconsolidated
fluvial silt and sand deposits, along with glacial outwash sands, silts, and
gravels. This valley fill overlies relatively flat-lying sedimentary bedrock,
mostly shale and sandstone with minor beds of limestone and coal (Brownocker,
1947; Lamborn, 1956), generally occurring greater than 160 feet below the site
surface. The surficial deposits of sand and gravel and bedrock formations of
shale, limestone, and coal are mined locally. Within a two-mile radius of the
site, there are several sand and gravel pits in the valley bottom and coal
strip mines on the valley sides.

The unconsolidated alluvial valley deposits form extensive aquifers (Cummins,

1959) which are the principal water supplies for municipalities in the

1-3



!>iTEI<NAT"C\Al TECHNOLOGY CC3FCxA7I3N'

valley. A regional water cable map (Figure 1-3) based on available data from

the Ohio Department of Natural Resources (ODNR) shows that the water table
configuration is a subdued expression of the topography, generally with a flat
surface interrupted by cones of depression in the valley and an irregular,
steep gradient Leading to ground water divides through the uplands. Ground

water flow from the uplands is toward the Tuscarawas River Valley. Ground
water flow in the valley is generally southwestward (down river) except in the

general vicinities of municipalities such as Tuscarawas, Warwick,
Gnadenhutten, and Seventeen.

Nine 50-foot-deep ground water monitoring wells were installed at the Alsco-

Anaconda NPL site to characterize the local ground water quality and flow
direction. The nine monitoring well borings each encountered the coarse
alluvial valley deposits (mainly medium dense sands and fine gravels with some

lenses of sand and silt). One site production well (PW-5) boring encountered
similar materials to a depth of 159 feet (Ohio Drilling Company, 1980). None
of the site wells encountered bedrock. Water table measurements from these
on-site wells indicate the local flow is generally to the southwest toward the
Tuscarawas River, with the exception of inward-radial flow proximal to Pumping

Well PW-5.

1.2 NATURE AND EXTENT OF THE PROBLEM

Waste streams associated with the aluminum siding manufacturing process at the
ARCO facility included wastewater and a wastewater treatment sludge from the
conversion coating of aluminum forms as pretreatment for painting. This
sludge is a process waste which is included in the Resource Conservation and
Recovery Act (RCRA) list of hazardous wastes (F019), because the sludge
contains chromium and cyanide.

The F019 sludge has been listed on the Land Disposal Restrictions (LDR) for
the Second Third Scheduled Wastes (Proposed Rule; 40CFR148, 268, and 271).
The U.S. EPA is proposing to prohibit the land disposal of certain untreated
hazardous wastes listed in 40CFR268.il. Therefore, the F019 waste sludge must
be treated prior to any on- or off-site disposal of the sludge. This LDR
regulation will be a mechanism which needs to be dealt with in the developing

of remedial action alternatives in determining a remedy for the Alsco-Anaconda
NPL site.

1-4
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1.2.1 Current and Potential Situation
During the period from 1965 to 1978, the sludge was deposited on site mainly
in the settlement basin (impoundment) and sludge pit, where it accumulated to
present quantities. The impoundment and sludge pit combined occupy approxi-

mately four-tenths of an acre. The depth of the sludge in these unlined
excavations is approximately eight feet in the impoundment and seven feet in
the sludge pit. The estimated total volume of sludge in both excavations is

5,570 cubic yards. In addition, nearly 1.2 acres of the swamp area adjacent
to the impoundment are covered by sludge, with an average thickness of about
1.7 feet. The estimated volume of sludge in the swamp is 3,280 cubic yards.
Assuming an average density of 3,000 pounds per cubic yard, the total sludge
volume of 8,850 cubic yards at the Alsco-Anaconda NPL site would weigh
approximately 13,275 cons.

The sludge consists mostly of aluminum oxyhydroxides, calcium carbonate,
calcium sulfate, and water with lesser amounts of various other inorganic and
organic constituents. Trace component concentrations vary depending on
activities, processes, or sources that differed over time. In addition to
cyanide and chromium, the sludge was found to contain several other
potentially hazardous or toxic substances, including fluoride, nitrate,

volatile organic compounds, and polychlorinated biphenyls (PCBs).

The nature of the problems associated with these constituents depends on the
environmental distribution of hazardous chemicals and on the potential for the
migration of contaminants to potential receptors. Because some of the sludge
is present in areas subject to flooding, the potential for mass movement
exists. The Gnadenhutten municipal water supply is derived from wells
upgradient from the site and not the Tuscarawas River. Therefore, potential
impacts from the unmitigated site are greatest for the Tuscarawas River biota,
fishermen, trappers, and others that may contact the contaminated waste.

1.2.2 Historical Waste Management Practices
Prior to 1965, neutralized process wastewater was discharged directly to the
Tuscarawas River. Historical information indicates that wastewater discharge
from the aluminum conversion coating process was approximately 400 gallon per

minuce (gpm) and had suspended solids concentration of about 125 parts per
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million (ppm). The suspended solids primarily consisted of sodium aluminate
and aluminum hydroxide, which were precipitated from the etching process
wastewater. The sodium aluminate was derived from the reaction of sodium
hydroxide with the dissolved aluminum. Hexavalent chromium was also present
as neutral sodium chromate. Sodium chromate was formed by neutralization of
chromic acid residues present in the wastewater from the chromic acid treat-
ment of aluminum.

The settlement basin was completed in 1965 at the request of the State of Ohio
Department of Health and, during the period from 1965 to late 1972, was used
to remove the settleable solids from the coating process wastewater. Prior to
1972, the aluminum pretreatment wastewater was discharged directly to the
Tuscarawas River under Industrial Waste Permit No. 1495.2 issued by the State

of Ohio Water Pollution Control Board.

Beginning in late 1972 or early 1973, Alsco began operating a chromium reduc-

tion wastewater treatment process that generated a metallic hydroxide sludge,

which primarily consisted of aluminum hydroxide and trivalent chromium
hydroxide, plus calcium carbonate, and calcium sulfate.

The precipitation of the metal hydroxide sludge took place in the settlement
basin and the clear overflow was discharged to the adjacent Tuscarawas River
under a National Pollutant Discharge Elimination System (NPDES) permit issued

in 1972. The wastewater entered the impoundment on the south side where the

larger and heavier particles were expected to settle. The clear overflow dis-
charged from the north side of the impoundment where the finer precipitates
were expected to settle. Periodically, as the settlement basin filled with
wastewater treatment sludge, a dragline was used to remove the. sludge for
disposal into an adjacent sludge pit. The aluminum pretreatment wastewater
was treated in this manner until 1978, when a plate and frame filter press was
installed in the wastewater treatment building for the removal and dewatering
of the sludge.

Since 1978, no solid waste has been placed into the impoundment or sludge pit;
wastewater treatment sludges have been mechanically dewatered on site and

transported to an off-site facility for disposal. However,, the treated
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wascewater discharge route included the impoundment until October 1980, when

the effluent discharge was rerouted around the impoundment to the swamp, which
drained to the river. The treated process wastewater has been discharged to
the Tuscarawas River through an NPDES permitted outfall since 1972.

Prior to 1978, when the settlement basin and sludge pit were an active part of
the wastewater treatment process, three chemical pretreatment lines contrib-

uted to the system. Two of these lines were used to process aluminum coil
while the third line treated aluminum extrusions. The purpose of each pre-
treatment line was to prepare the aluminum for subsequent painting operations
by cleaning (etching) the metal and applying an amorphous chromate coating to

enhance corrosion resistance and to provide a basis for paint adhesion.
Following the pretreatment processes, the aluminum coils or extrusions were
transferred by lift truck to the painting operations located elsewhere in the

plant.

The etchants consisted primarily of sodium hydroxide and detergents. The
chromate coating solutions consisted of mixtures of hexavalent chromium as
chromic acid, hydrofluoric and nitric acids, and ferro-ferri cyanide which was

used as a catalyst (accelerator). The drag from the three pretreatment lines
contained small amounts of chromic, hydrofluoric, and nitric acids plus

cyanide as well as the reaction products from the conversion coating
process. The continuous overflows and periodic bath discharges from the
pretreatment lines were routed into a drain system, which was isolated from
the general plant sewer system, and which carried the waste effluent directly
to the wastewater treatment building.

In October 1986, the outflow from the wastewater treatment plant was rerouted
away from the swamp directly to a NPDES permitted outfall at the Tuscarawas

River to dry the swamp area. No standing water was present in the former
marsh area within one month following the diversion of the outfall.
Similarly, after the effluent was diverted to bypass the settlement lagoon in
1980, standing water was eliminated in the settlement lagoon and sludge pit.
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1.3 REMEDIAL INVESTIGATION SUMMARY

The purpose of the RI was to determine the nature and extent of contamination
at the Alsco-Anaconda NPL site and the potential environmental impact of site
conditions and contaminant migration.

RI activities for the Alsco-Anaconda NPL site have been conducted in
accordance with CERCLA and National Contingency Plan (NCP) (40 Code of Federal
Regulations [CFR] 300} guidelines and applicable U.S. EPA and Ohio
Environmental Protection Agency (OEPA) requirements. Several phases of field
activities, sample collection, and chemical constituent analyses were planned
and conducted during the period from March 1985 through January 1987. The

project tasks were performed in accordance with Revision I and Addenda I and
II of the RI Work Plan and Revisions I, II, or III of the Quality Assurance

Project Plan (QAPP), documents which were prepared by IT for ARCO and which
were reviewed and approved by representatives of the U.S. EPA Region V and the

OEPA.

The scope of the RI for the Alsco-Anaconda NPL site consisted of the
following:

• Determine if ground water or surface water contamination has occurred
on site and/or off site as the result of contaminant migration from
the site and determine the quality, concentration, and direction of
contaminant flow

• Identify any contaminated soil and/or sediment that may be present on
or adjacent to the site as the result of migration from the site

• Identify specific contaminants posing acute or chronic hazards to the
public health, welfare, or the environment

• Identify existing or potential pathways and receptors of contaminant
migration from the site which affect or may pose a threat to the
public health, welfare, or the environment (Endangerment Assessment)

The data-gathering activities necessary to meet the RI Work Plan objectives
emphasized sampling of the following on-site and off-site matrices:

• Sludge pit and settlement lagoon wastes and underlying soils
• Ground water
• Swamp area sludge and underlying soil
• Tuscarawas River sediments
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Each medium was sampled from multiple source locations in accordance with the

Work Plan. Sample chain-of-custody procedures were followed from the time of
sample collection through analysis and archiving. Initial field investiga-

tions and laboratory studies were performed in accordance with the OEPA
approved March 1985, Revision I, Quality Assurance/Quality Control (QA/QC)

Plan. U.S. EPA Region V assumed primacy for regulatory review of the RI/FS in

February 1986 following the addition of the site to the NPL. The U.S. EPA

conducted an audit of RI laboratory data in April 1986 and ruled that the
existing OEPA-approved QA/QC Plan did not meet U.S. EPA requirements and

future analyses had to be performed in accordance with U.S. EPA Contract

Laboratory Program (CLP) analytical procedures. The original March 1985 QA/QC

Plan had specified U.S. EPA approved Safe Drinking Water Act and SW-846
laboratory procedures. As a result of the U.S. EPA audit the July 1986

Revision II Quality Assurance Project Plan (QAPP) was generated and final
U.S. EPA approval of the QAPP was received November 7, 1986 (October 1986,

Revision III, QAPP). All subsequent analyses were performed in accordance

with CLP laboratory procedures.

The Alsco-Anaconda NPL site RI began with an initial site screening program

from March through May 1985 that involved the installation of nine monitoring
wells and the collection of borehole soil samples, ground water samples, and

sludge and underlying soil samples from the sludge settlement, basin, the
sludge disposal pit, and the swamp area along the riverbank that received

outflow from the settlement lagoon and other plant discharges. Representative
composite sludge and soil samples were analyzed for Hazardous Substance List

(HSL) organic compounds, cyanide, fluoride, nitrate, hexavalent chromium,
total chromium, and other total metals as well as leachable metals by the

Extraction Procedure (EP) toxicity test method. Ground waters was monitored
quarterly through January 1986 and again in November 1986 for HSL organic
compounds, cyanide, fluoride, nitrate, chromium, and selenium, including water

levels, pH, temperature, and specific conductance.

Because PCBs were found in swamp sludge and soil samples and considering other

results from the first phase RI field and analytical tasks, the second phase
of sampling and analysis was planned. The second phase was conducted during

the period from November 1986 through January 1987 in order to repeat sampling
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of the monitor wells, settlement lagoon, and sludge pit, to provide more

extensive coverage in the swamp area, and to, include sediment sampling from
the Tuscarawas River. The ground water, sludge, and soil samples were

analyzed for identical parameters tested in the first phase, except the swamp
samples and the river sediments were analyzed only for PCBs, total chromium,
and hexavalent chromium.

1.4 BASELINE RISK ASSESSMENT
The principal environmental migration pathway for contaminant transport from

the Alsco-Anaconda NPL site is water transport. The air pathway is not
considered significant due to the high water content of the waste sludge on

site and vegetation covering the waste disposal areas.

Dilution calculations have shown that, even under low flow conditions in the
Tuscarawas River, the contribution of contaminants from the ground water will

not have a significant impact on the public health or the environment.

A potential direct contact exposure scenario for two subpopulations was
employed to assess the possible human health risks posed by contamination of

the Alsco-Anaconda NPL site in Gnadenhutten, Ohio. These target subpopula-
tions were defined to be children, ages 5 to 12 (average weight 25 kilograms)
and adult workers with an average weight of 70 kilograms.

Of the potential contaminants found on the Alsco-Anaconda NPL site, only
arsenic, cadmium, chromium, cyanide, and PCBs were found at levels thought to
pose a potential hazard to human health. By comparing cadmium, chromium, and
cyanide to established U.S. EPA standards for acceptable daily intake, the

hazards posed by these compounds were shown to be, both individually and in a
multiple exposure scenario, well below the U.S. EPA guidelines for a potential
risk to human health.

Arsenic was evaluated with respect to carcinogenic effects on human health.
The possible risk to human health posed by the presence of arsenic was esti-
mated using a carcinogenic potency factor derived by the U.S. EPA. Excess
cancer risk for arsenic at the Alsco-Anaconda NPL site was found to be

5.68 x 10~7 and 1.16 x 10~6 for a child and adult, respectively, based on the
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scenarios postulated. The affected population would be those exposed through

direct contact with the soils only.

For PCBs, excess cancer risk, was calculated using the U.S. EPA carcinogenic
potency factor, which are data developed for carcinogens and potential

carcinogens. Based on this health-protective scenario, excess cancer risk
exists for those subpopulations who come in direct contact with the Area 4

sludges and Area 1, 2, 3, and 5 sludges at the site. Direct contact with the
remaining sludges and soils does not pose an unacceptable level of risk based

on a total hazard index and risk characterization for both children and

adults.

Organic constituents were evaluated with respect to both subpopulations. The

hazard indices for a child and an adult worker are 0.01 and 0.005, respec-
tively. Excess cancer risks due to organic carcinogens for a child and an

—8 —8adult are 1.38 x 10 and 2.81 x 10 , respectively. The organic constituents
do not pose an undue risk at the site. Available data on the impact of these

compounds on aquatic and wildlife suggest low potential for causing a toxic
effect.

1.5 OVERVIEW OF METHODOLOGY

The FS is in the process by which measures for mitigating site-related
contamination are evaluated. The general components of an FS are outlined in

the NCP, 40CFR300.678, and are further explained in the August 1988, U.S. EPA
documents "Guidance for Conducting Remedial Investigations, and Feasibility
Studies Under CERCLA." With guidance from these documents, the FS for the
Alsco-Anaconda NPL site was conducted using a multilevel screening and
evaluation process. Technologies were identified and screened prior to the
development of the remedial action alternatives. Subsequently, the initially

assembled alternatives were screened to select the most feasible and effective
alternatives for consideration in detailed cost-effectiveness evaluations.

The swamp has been divided into Areas 1, 2, 3, 4, and 5 to better define the
extent of contamination within the operable unit.
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The objective of the screening of technologies was the elimination of all

technologies that are either infeasible or inappropriate to the problem under
study. Screening criteria were derived from two general categories in

accordance with the guidance documents:

• Site conditions/characteristics
• Waste/contaminant characteristics

The technologies remaining after this screening were grouped in various
combinations to form potential remedial action alternatives. In order to

provide only a limited number of alternatives for consideration during
detailed evaluations, this initial group of remedial action alternatives were

screened with respect to effectiveness, iraplementability, and cost criteria.

The selected alternatives then underwent a detailed analysis. During the
detailed analysis, each alternative was assessed against criteria relating to
effectiveness, implementability, cost, compliance with ARARs, and overall
protection of human health and the environment. Using the results of these

assessments, the strengths and weaknesses of each alternative were identified
and comparisons among the alternatives were made so that the most cost-
effective and environmentally acceptable alternative can be selected for
implementation.

1.6 OBJECTIVES OF REMEDIAL ACTION

To aid in achieving the general goal of Superfund site remediations, i.e., to
protect the public health, welfare, and environment from adverse site-related

impacts, the following remedial action objectives have been developed for the
Alsco-Anaconda site:
The NCP states the general goals of remedial actions in 40CFR300.68(i):

"The appropriate extent of remedy shall be determined by the lead
agency's selection of a cost-effective remedial alternative that
effectively mitigates and minimizes threats to and provides adequate
protection of public health and welfare and the environment."

SARA has expanded the scope of the NCP to include the following: i

• SARA establishes that preference must be given to remedial actions
"in which treatment which permanently and significantly reduces the
volume, toxicity, or mobility of the hazardous substances,
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pollutants, and contaminants is a principal element"
(Section 121[b]). Further, SARA requires an explanation must be
published if a permanent solution using treatment or recovery
technologies is not selected.

SARA also establishes general objectives for the degree of remedial
action cleanup. Remedial action "shall attain a degree of cleanup of
hazardous substances, pollutants, and contaminants released into the
environment and of control of further releases at a minimum which
assures protection of human health and the environment"
(Section 121[d]).

SARA enacts the requirement that the selected remedy comply with or
attain the Level of the "Legally applicable or relevant and
appropriate standard, requirement, criteria, or limitation of any
Federal or State environmental law" (Section 121[d]).

Medium-specific objectives for the Alsco-Anaconda NPL site are described
below.

Solid Wastes, Liquid Wastes, Sludges, and Soils

• Prevent the ingestion or direct contact with solid wastes, liquid
wastes, sludges, and soils haying noncarcinogens in excess of
reference doses or having 10 to 10 cumulative excess cancer risk
from carcinogens. (Public Health Protection)

• Prevent the release of airborne contaminants from solid wastes,
liquid wastes, sludges, and soils that would pose an unacceptable
rislc or cause inhalation of carcinogens resulting in cumulative
excess cancer risk levels of 10 to 10 at receptor locations.
(Public Health Protection)

• Prevent the migration or leaching of chemical substances to ground
water, surface water, or other environmental media that would result
in the exceedance of acceptable risk levels through exposure modes
involving those media (e.g., ingestion of contaminated ground
water). (Public Health Protection)

Ground Water

• Prevent the release of constituents that would result in current or
future ingestion of ground water having carcinogens at concentrations
that exceed established standards (e.g., maximum contaminant levels
[MCLs]) or represent a cumulative cancer risk of greater than 10 to
10" , whichever is more stringent. (Public Health Protection)

• Prevent the release of constituents that would result in the actual
ingestion of ground water having noncarcinogens at concentrations
chat exceed established standards or represent a cumulative cancer
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risk of greater than 10 to 10" , whichever is more stringent
(e.g., acceptable daily intakes (AOIsj). (Public Health Protection)

Surface Water

• Prevent the release of surface water with contaminant concentrations

Quality Standards (OWQS). (Public Health Protection)

Sediment

Air

Prevent the direct ingestion of or contact with sediment having
carcinogens in excess of 10 to 10 excess cancer risk or
noncarcinogens in excess of reference doses. (Public Health
Protection)

Prevent the release of contaminants from sediments that would result
in water column concentrations in excess of AWQC. (Environmental
Protection)

Prevent inhalation of carcinogens in excess of 10 to 10 excess
cancer risk and noncarcinogens in excess of reference doses. (Public
Health Protection)
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2.0 DEVELOPMENT AMD SCREENING OP REMEDIAL ACTION TECHNOLOGIES

The initial work effort under the Remedial Action Technologies Development and
Screening Task (Task. 6 of the Alsco-Anaconda NPL site FS Work. Plan) involved
the following:

• Identifying the general remedial response actions which might be
appropriate for addressing the environmental conditions associated
with the Alsco-Anaconda NPL site

• Compiling potentially feasible technologies for each of the
identified response actions

• Development criteria by which the compiled technologies can be
initially screened prior to assembling the remedial action
alternatives

This chapter summarizes and presents the results of the above-described

requirements.

2.1 GENERAL REMEDIAL RESPONSE ACTIVITIES

The environmental conditions currently associated with the Alsco-Anaconda NPL
site can be subdivided into two operable units based on the results from the
Rl:

• Impoundment area (includes the southern and northern impoundments and
the sludge pit)

• Swamp area

The "swamp" is designated as the area located between the impoundments (which
includes the sludge pit) arid the Tuscarawas River. This area is located
within a 100-year floodplain. Therefore, the swamp at different times during
the year can be flooded out by an elevation change in the Tuscarawas River.
The F019 sludge which has contaminated this area was caused by the overflowing
of the impoundments. In addition, PCB contamination was discovered during the
initial sampling during the Remedial Investigation.

The estimated volume of the F019 sludge in this swamp area is approximately
3,300 cubic yards, with an average thickness of 1.7 feet. Standing water is
normally found in the swamp area after a rainfall or a flooding incident;

otherwise, there is usually no standing water.
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These two operable units were selected because the waste characteristics are
distinctly different in the impoundment and swamp areas. Soil is che*medium
which is required to be addressed. ,*• ^ .

. . ' . . - ., >- - - r • -

The ground water will be addressed in a separate FS as a single operable unit
since extensive data gaps have been identified. '

The remedial action objectives address and focus FS on the two operable
units. Approximate response actions will be identified for each of the

individual components.

The general remedial response actions and associated remedial technologies
potentially applicable to the site-specific conditions are identified for each
operable unit. These general remedial response actions and technologies are
presented in Table 2.1.

The development of the remedial response actions applicable to the site
requires a screening of the various remedial technologies and process options
which have been established for each operable unit. The purpose of the
screening process is to eliminate technologies and process options based on
their applicability to the site-specific conditions.

The identification of applicable remedial technologies and process options for

the impoundment area, swamp area, and ground water operable units are shown in
Figures 2-1 and 2-2, respectively. These figures show the process which
eliminated the technologies and process options which are not applicable to
the Alsco-Anaconda NPL site and identifies the applicable technologies and
process options which will require further screening. This screening is
described in Chapter 3.0.

2.2 COMPILATION OF REMEDIAL TECHNOLOGIES

Potentially feasible technologies have been identified for each of the
relevant response actions. These technologies are shown in Figures 2-1 and
2-2, respectively, for each operable unit. These figures represent the entire
set of technologies to be considered during this FS.
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2.3 DEVELOPMENT OF REMEDIAL TECHNOLOGY SCREENING CRITERIA

This section summarizes the results of the screening, ijrocaaa £ac s.e_L<iexLaa at
the most viable technologies for remediation of the *Krefoperable units:
(1) southern and northern impoundments and sludge pit, (2) swamp area^^arnl
m grnnnrl -rnt-rr The goal of this screening process is to reduce the

original large number of possible technologies to a smaller and more workable
number of individual technologies which are considered applicable or

appropriate for each of the above operable units. Only the technologies which
pass this screening process will be considered in assembling the remedial

action alternative arrays described in Chapter 3.0.
2.3.1 Screening Criteria

The screening criteria used for initial screening, presented in Figures 2-1
through 2-2 for each operable unit, are based on the applicability of the
technologies with respect to the site condition and waste characteristics. A
second screening was performed on the initially screened technologies and
presented in Figures 2-3 and 2-4 for each operable unit. The screening
criteria for the second screening are primarily based on effectiveness, imple-
mentability, and with less emphasis on the relative operating and/or capital
cost.

2.3.1.1 Effectiveness Evaluation

This criterion evaluates short- and long-term effectiveness of specific
process options (techniques) in protection of human health and the environment
during and after the construction and implementation period until the response
objectives have been met. The primary consideration is to evaluate the

effectiveness of the process option to handle the specific type of waste/
contaminant; volume, quantity, or concentration of waste/constituent;
physical/chemical properties; toxicity or degree of hazard; and site condi-
tions and characteristics. Additionally, the primary focus of the long-term
criterion is the extent, adequacy, and reliability of the controls that may be
required to manage the risk posed by treatment residuals and/or untreated
wastes.

2.3.1.2 Implementability Evaluation
The implementability criterion addresses the technical and administrative

feasibility of implementing a technique and the availability of various
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services and materials required during implementation. This criterion

involves analysis of the following considerations:

• Technical difficulties and unknowns associated with a technology

• Reliability of a technology to meet specified process efficiencies or
performance goals

• Availability of adequate off-site treatment, storage capacity, and
disposal services

• Availability of necessary equipment and specialists and provisions to
ensure any necessary additional resources

• Timing of the availability of technologies under consideration

2.3.1.3 Cost Evaluation
Cost plays a limited role in the screening of techniques. Relative capital
and operation costs are considered rather than detailed estimates. For this
evaluation, the cost analysis is made on the basis of engineering judgment,
and each technique is evaluated as whether costs are high, medium, or low
relative to other techniques in the same technology type.

2.3.1.4 Screening Objective

The objective of this screening is to select the most viable technologies from
the identified remedial technologies that can be effectively implemented for
the known waste and site-specific characteristics.

2.4 TECHNOLOGY SCREENING BY GENERAL RESPONSE ACTIONS

In this section, techniques within each technology are compared and the
preferred techniques are retained for further consideration and discussion.
In the following section, a description of the applicable technologies and
process options are provided for all of the operable units. The applicability
of a technique to a specific operable unit is appropriately noted in the
discussion. The remaining techniques which do not apply or meet the
previously defined objectives for this site will be eliminated from further
consideration.
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2.4.1 No Action

The no-action response is applicable to all operable units. The no-action
response does not provide additional remediation, monitoring, or security
activities at the site to further minimize risk to the environment or public
health. NCP requires no action to be carried through detailed analysis of

alternatives and therefore will not be eliminated at this stage. The no-
action response will be further evaluated as a remedial action alternative for

each of the three site operable units.

2.4.2 Access Restriction
The access restriction response is applicable to all operable units. This

response will minimize access to and use of the areas of concern. It includes
fencing and/or deed restrictions. The implementation of this response will

also result in no changes to the existing site environment. It implemented
properly, access restrictions provide moderate protection against direct
contact with site contaminants. Access restriction will be retained for
assembly into the alternatives.

2.4.3 Monitoring

The monitoring response is applicable for the ground water operable unit.
This response evaluates the effectiveness of the collection/treatment systems
for ground water. Monitoring wells, upgradient and downgradient, can be used
to detect changes in contaminant releases from the site. Monitoring technique
is simple to apply and is proven and reliable. Accordingly, it is carried

forward for assembly into alternatives.

2.4.4 Surface Stabilization
This response is applicable to all operable units cxcepT j,im*nd wata* and
includes dust and sediment control/barrier remedial technologies. These
technologies can perform one of the following functions:

• Prevention of run-on/interception of runoff
• Prevention of infiltration
• Control of erosion
• Gi'A'w.'LVVZi uitL ^iifT/b^Lti i/L '*!»Wi
• Storage and discharge of water
• Protection from flooding
• Dust minimization
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Of the identified techniques for this response (capping, cofferdam, curtain

barrier, and revegetation), capping and revegetation are the most practical
techniques. These techniques may be used as support actions along with the

alternatives developed in Chapter 3.0 for site remediation. These support
technologies will not be individually screened; however, they will be

evaluated with respect to the specific response actions for which they apply.

2.4.5 Containment
Containment response is applicable for all operable units. This response as a
source control includes primarily in situ physical measures that restrict
contaminant or waste movement or migration and minimize potential impacts on

receptors. Major control and containment remedial technologies evaluated
include horizontal barrier, vertical barrier, capping, surface water control,

and ground water control systems.

Of the above technologies, horizontal barrier was eliminated from further
evaluation due to the difficulty in determining the integrity of this type of

barrier after construction. The remaining technologies are discussed in the
following sections.

2.4.5.1 Vertical Barriers
Vertical barriers can be used to divert ground water flow away from a
contaminant source area and isolate the source. Vertical barrier techniques

considered for evaluation include (1) soil-bentonite slurry wall, (2) cement-
bentonite slurry wall, (3) grout curtain, (4) steel sheet piles, and
(5) vibrating beam wall. Slurry trenching is a means of placing a low
permeability, subsurface, cutoff wall near a waste source to capture or
contain resulting contamination and minimize ground water influx. Certain
technologies are eliminated from further discussions due to difficulty in
determining their integrity (grout curtain) and/or possibilities for leakage

of ground water and improper construction (sheet piles, vibrating beam walls).

Cement-bentonite slurry walls are constructed in a manner similar to soil-
bentonite slurry walls, except portland cement is mixed with the bentonite
instead of soil. These walls are adaptable to more extreme topography and an

extensive mixing area is not required. Cement-bentonite walls provide more
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structural strength than soiL-bentonite walls; however, they are typicaLLy

more permeable and resistant to fewer chemicals.

SoiL-bentonite walls are composed of soil materials mixed with bentonite.
Although soil-bentonite slurry wall construction requires a large work area

for mixing and is restricted to relatively flat topography, the site is
amenable to these requirements. In addition, soil-bentonite provides a lower

permeability and is compatible with a wider range of wastes than other
containment barrier techniques, including the cement-bentonite slurry wall.

The evaluation of the vertical containment barriers indicates that the soil-

bentonite technique is more effective at this site than the cement-bentonite
slurry wall technique. A soil-bentonite wall will be considered further in
developing the remedial action alternatives.

2.4.5.2 Capping
This technology involves installation of a barrier over the surface of the

contaminated area. Capping is designed to control erosion, prevent the
generation of leachate due to surface water infiltration, and also alleviate
possible direct and indirect exposures (via inhalation, ingestion, or dermal
contact) to the wastes. Capping can be applied to the swamp and impoundment
operable units. Capping techniques considered for evaluation include clay,
asphalt, concrete, gravel clay, soil clay, soil synthetic liner, and soil
synthetic liner clay caps.

Capping technique considered potentially favorable for containing the types of
wastes and contaminants at the site is soil-synthetic liner-clay cap (Resource
Conservation and Recovery Act [RCRA] type cap). Therefore, the RCRA-type cap
is the only technique retained for further evaluation. RCRA-type caps prevent
exposure and provide the most effective means of preventing surface water
infiltration.

Remaining caps can be useful to a varying degree in minimizing direct human
contact and water infiltration when properly constructed and maintained.
However, due primarily to the physical state of the wastes and the potential

for settlement, other caps may crack., allowing infiltration and exposure of
wastes.
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2.4.5.3 Surface Water Control.

Surface water control can be used to minimize contamination of surface waters,

reduce surface water infiltration, and reduce off-site transport of surface

waters which have been contaminated. This technology includes use of
diversion and collection systems, grading, and soil stabilization. These

techniques will be retained as a support action for consideration in the

development of remedial action alternatives. These techniques will be
addressed further in Section 2.4.11, Support Actions.

2.4.6 Removal

Removal of waste material, by definition, is relative to impoundments and

swamp materials. However, this technique is not applicable by itself but may
be used in combination with other technologies. Detail of this technique is
described in Section 2.4.11, Support Actions.

2.4.7 On- and Off-Site Landfill/Disposal
Landfill ing is potentially viable for the impoundment and swamp operable

units. Swamp waste with a concentration of polychlorinated biphenyls (PCBs)
less than 500 milligrams per kilogram (mg/kg) can be disposed of at an on-site

landfill. Disposal technologies include physical measures (other than in
situ) which will provide a permanent preengineered environment to restrict

contaminant or waste migration and minimize potential impacts on receptors.
Off-site landfilling is considered to be practiced at existing facilities

preapproved by the U.S. EPA and the respective state agency.

For this screening process, generally, landfilling has been defined as a
preengineered disposal area designed to meet RCRA regulations. For CERCLA,

site reconsolidation of untreated contaminated material on site is allowed as
long as the material remains within the described area of contamination.
Adequate open level areas exist at the site to construct a landfill above the
floodplain. However, an unfavorable aspect of landfilling results from the

excavation of waste and the potential increase in degree of short-term hazard
caused by this disturbance of wastes.
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2.4.8 On-Site Treatment

On-site treatment includes biological, thermal, chemical, and in situ measures
which reduce the volume, toxicity, or mobility of a contaminant or waste by
altering its physical or chemical properties. Applicable technologies are
discussed in the following subsections as they apply to each of the operable

units.

2.4.8.1 Biological
In situ biodegradation and on-site Landfarming biological treatment were

evaluated for the impoundments and swamp operable units. Both techniques
involve enhancing the biodegradation of the organics within the waste or

soil. However, because of the small volumes of wastes and low levels of
organics, both techniques are considered inappropriate. Therefore, these
techniques are eliminated from further discussions.

2.4.8.2 SoIidification/Stabilization
Waste solidification (applicable to impoundment and swamp operable units)

involves techniques designed to seal the wastes in a solid, stable mass and to
reduce the mobility of wastes in the environment. Some of these techniques
physically surround the waste particles with a solidifying agent. Others
chemically fix the wastes in a reaction with the solidifier. The following
solidification/stabilization techniques were reviewed for treatment of the
waste material:

• Cement based
• Thermoplastics . f /
• Organic polymer •* ^> .o£--»-f ^ *~t>.•-'. i.f-*^ ''"' "* "
• Classification , ,, ̂  L^t • t-A,-^. 7^9 .'- $//f ? ^V *""* •
• Lime based

These techniques typically are not used for PCB-contaminated materials; there-
fore, solidification techniques were considered for the impoundment materials*
The cement-based process can be used to solidify a wide range of wastes with
little or no pretreatment requirement. However, certain metals are liable to
leach out after solidification. The lime-based process, which is similar to
the cement-based, is considered applicable to the impoundment materials.
Generally, this technique is amenable to inorganic wastes, but by including

proprietary curing agents into the mix, the reaction between the lime and

pozzolanic materials can be modified to solidify certain organic wastes also.
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The other remaining techniques not retained for further consideration are more

suitable for solidifying radioactive materials. Classification has been
restricted to radioactive or highly toxic wastes, but it is more expensive
chan incineration for PCB-contaminated materials. Thermoplastic solidifica-
tion and organic polymer techniques are not feasible for the treatment of the

PCB wastes and are Less cost-effective than the lime-based for inorganic
wastes present at the site. For this reason, lime-based solidification/
stabilization is retained for treatment of the impoundment materials.

2.4.8.3 Physical/Chemical Treatment - Thermal
Thermal treatment is a process in which molecular bonding of organic or

inorganic compounds is altered through thermal decomposition and oxidation.
The end products of this process typically include carbon dioxide, element
carbon, ionized halogen, phosphorus, sulfur, and other inorganics, depending
upon the original composition of the material.

The mobilization and start-up costs of incineration are generally high. These
large costs can be justified if the system is used to treat large volumes
(approximately 25,000 tons) of waste. The site soil/sludge quantities are
relatively small to justify any on-site incineration.

The incineration technology is technically unfeasible to treat the site ground
water because of the low level of organics in the ground water. For these
reasons, all on-site thermal techniques are eliminated from further
consideration.

2.4.8.4 Physical/Chemical - In Situ Treatment
The following in situ treatment techniques were evaluated for the impoundment
and swamp area operable units:

• Soil aeration
• Soil washing
• Injection/grouting
• Vitrification
• Solvent extraction

All of these techniques were eliminated because of the inability of the
techniques to mitigate the migration of contaminants from the specific types
of wastes which are known to exist at the site.
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Soil aeration was eliminated due to the metal contamination in the wastes
involved. In addition, soil washing and solvent extraction would be
ineffective because excessively high amounts of fluids would be required
because of the shallow water table.

Injection/grouting was eliminated because of the inability of the technique to
react with the specific types of wastes which are known to exist at the site.

In situ vitrification (ISV), is still an emerging technology. The ISV process
involves in-place conversion of contaminated soils into a stable crystalline
waste form. The soil is melted by supplying electrical current to graphite
electrodes inserted throughout the waste area. As the soil is heated, it
becomes vitrified, and the organic constituents in the soil are pyrolyzed.
High temperatures and long residence times result in complete combustion
and/or destruction of the organic compounds. This technique is not applicable
to these wastes because of the shallow water table.

The following in situ techniques are generally applicable to the ground water
treatment and therefore were evaluated for the ground water atpaMtfaabaiBfir-

• Permeable treatment beds
• Chemical dehydrochlorination
• Cultivation (stabilization)
• Injection/grouting (stabilization)

In general, the metal contamination of the ground water renders these tech-
niques ineffective. Permeable treatment bed techniques are not applicable for
the treatment of inorganic contaminants present in the ground water. Since
chlorinated compounds are not prevalent, the chemical dehydrochlorination
technique is also not applicable. The cultivation technique is not applicable
because of low organic concentrations in the ground water. The injection/
grouting technique is not applicable because of the inability to treat the
site-specific waste. For these reasons, in situ physical/chemical treatment
techniques were eliminated from further consideration.

2.4.9 Off-Site Treatment
Off-site treatment includes physical, chemical, and biological measures which

will reduce the volume, toxicity, or mobility of a contaminant or waste by
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altering the physical or chemical properties. This portion of the screening

presumes that these technologies exist at presently U.S. EPA-approved

facilities.

2.4.9.1 Thermal

The most effective technique for destruction of PCB-contaminated material of
the swamp area is off-site incineration at permitted facilities. For the
impoundments materials containing metal contamination, incineration is not
appropriate because metals primarily change to their oxidized form, which

remains hazardous.

For these reasons, off-site incineration technology was retained for
alternatives to treat the PCB-contaminated swamp materials.

2.4.9.2 Biological

Landfarming biological treatment is a viable technique for treatment of the
swamp materials. The technique involves enhancing the biodegradation of the
organic constituents within the waste or soil. Since no permitted commercial
facility is known to exist, this technique was deleted from further
consideration.

2.4.10 Support Actions

Several techniques have been defined as support actions rather than response
actions in themselves. The following support actions were considered for this
site:

• Storage
• Dust control
• Backfilling
• Grading
• Revegetation
• Dewatering
• Removal

The support actions may be applicable to all operable units. Specific tech-
niques will not be chosen at this time; instead, detailed evaluations will
occur during the conceptual design or design phase of the project.
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2.4.10.1 Storage
Storage includes physical measures which will provide a temporary preengi-
neered environment restricting contaminant or waste movement and minimizing

potential impacts on a receptor. Possible storage methods may include storage
in drums or in temporary, lined areas enclosed by embankments. Storage may be

necessary during incineration or disposal operations.

2.4.10.2 Dust Control
Dust control is practiced in order to minimize the emissions of airborne

particulates from working surfaces. Two techniques include the application of
water or polymers to these surfaces. Dust control may be applicable for the

excavation and capping operations.

2.4.10.3 Grading, Revegetation, and Backfilling

Grading and revegetation are components of surface water management. Grading
is the general term for techniques used to reshape the surface of covered
landfills in order to manage surface water run-on and runoff while controlling

erosion. Backfilling is usually required during this reshaping process to
fill in areas of lower elevation. Equipment used for grading and backfilling

includes bulldozers, scrapers, front-end loaders, and compactors. Manipula-
tion of slope length and gradient is the most common grading technique used to
promote controlled runoff. At sites where effective caps have been applied,

various techniques can be used to prepare the covered surface for revegeta-

tion. These techniques include scarification, tracking, and contour

terracing, which create a roughened and loosened soil surface to aid in the
establishment of the vegetation. Revegetation decreases erosion by wind and
water and contributes to the development of a stable surface environment.
Vegetative stabilization generally involves planting of grasses and legumes.
Selection of suitable plant species depends on site-specific variables.

2.4.10.4 Dewatering

Dewatering is a method of removing water from solid-liquid materials.
Dewatering may be a necessary ancillary operation for incineration or disposal
actions, since some water is present in the impoundments and swamp areas and
the water table intersects the southern impoundment and the contaminated

soils. Applicable techniques include gravity drainage, filter presses,

dewatering beds, screens, and centrifuges.
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2.4.10.5 Removal

Complete or partial removal involves the excavation of contaminated materials
and removal of these materials from the contaminated area. The removed
material will be ultimately treated or disposed using one of the on- or off-
site methods discussed previously. Removal techniques may include use of

baclchoes, cranes, front-end loaders, scrapers, drum grapplers, or forklifts.

2.4.11 Summary of Screened Remedial Technologies
Table 2.2 presents the technologies that have been retained for further

evaluation and development of remedial action alternatives.

Applicable technologies for the impoundment operable unit include access
restriction, monitoringr-soil-bentonite-type slurry wall, soil-synthetic liner

and clay cap, lime-based solidification/stabilization, and on- and off-site
disposal.

, / '.' ' '..--. rr ,-.-.,•. -»~-y • f <•'•-..,.
Access restriction, slurry wall,.on- and off-site disposal, and off-site
incineration were the favored technologies for the remedy of the swamp
operable unit.

The no-action response has been retained for each of the tbasBToperable units
and will be considered as a remedial action alternative in the next phase of
the feasibility study (FS).
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3.0 DEVELOPMENT AND SCREENING OP REMEDIAL ACTION ALTERNATIVES

The Remedial Action Alternative Development and Screening Task (Tasks 7 and 8
of the Alsco-Anaconda NPL site FS work plan) involved the following:

• Assembling feasible remedial technologies (previously screened under
Task 6) into a number of remedial action alternatives

• Developing criteria by which the assembled remedial action
alternatives can be screened in regards to factors of effectiveness,
implementability, and cost

• Applying the developed screening criteria to each remedial action
alternative

This chapter summarizes and presents the results of the above-described
requirements.

Remedial action alternatives will be. developed that address the above-

described components of the Alsco-Anaconda NPL site operable units and the
related site-specific objectives.

3.1 REMEDIAL ACTION ALTERNATIVE DEVELOPMENT

Remedial action alternatives have been assembled by combining applicable and
feasible technologies to form possible cleanup remedies for the Alsco-Anaconda
NPL site. The technologies remaining from the screening process and used in

this task are presented in Figures 2-3 and 2-4, respectively. The

alternatives were developed to address the components of the Alsco-Anaconda
NPL site operable units and related site-specific objectives. Guidance for
this task was obtained from the following sources:

• NCP Code of Federal Regulations (CFR) Title 40, Part 300

• Section 121 of the Superfund Amendments and Reauthorization Act of
1986

• U.S. EPA, October 1988, Interim Final Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA

• Clean Air Act, National Primary and Secondary Ambient Air Quality
Standards

• Clean Water Act, Water Quality Criteria for Human Health, Fish, and
Drinking Water
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• Safe Drinking Water Act

- National Primary and Secondary Dr.inking Water Standards

- Proposed Maximum Contaminant Levels (MCLs), Recommended Maximum
Contaminant Levels (RMCLs) (now referred to as the Maximum
Contaminant Level Goals [MCLCs]), and proposed guidance levels

• U.S. EPA Ambient Standards and Criteria for Superfund Remedial Sites

• U.S. EPA Superfund Public Health Evaluation Manual

• State of Ohio Air and Water Quality Standards

and. SaLixi WajsXe. Ameadmejit_s. to. the. Rejiaujeae. Canj3.exv3Xi.an.
Recover Act

• Occupational Safety and Health Administration Standards and Criteria

• Local Public Health Standards

Federal, state, and local public health and environmental standards contained

in the above-mentioned sources were considered in the remedial action

alternative development. Also, as recommended by the U.S. EPA Guidance

Document and the NCP, acceptable engineering practices, as related to site-
specific conditions, were considered during remedial action alternative

development .

Since the concentration of PCBs is a limiting factor for certain treatment

technologies, the swamp materials are divided into three broad categories as
follows:

CATEGORIES PCB CONCENTRATION RANGE (mg/kg)

• Hot material >500 ppm
• Moderate material >50 but <500
• Low material ^25 but <50

1
As a result of the above factors and information, yf (no action, plus eight

additional alternatives subdivided* lulu A and D •l6a»natii*««) remedial action
alternatives have been assembled and are identified by one of the following
categories :
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• No action

• Containment option which includes Little or no treatment, but
provides protection for human health and the environment

• Treatment options which range from that which eliminates, to the
extent possible, the need for long-term management at the site to
that which reduces the toxicity, mobility, or volume of contaminants

These alternatives are presented in Table 3-1. Alternative 1 is a no-action
alternative and Alternatives 2 through 9 combine both containment and treat-
ment. The following paragraphs described the major components of each

remedial action alternative.

Alternative 1 - No Action
The no-action alternative provides no additional remediation and will result
in no changes to the existing site environment. However, it includes a

•<security fence, deed r°irn "t i om , nrH gra^nd wa1''?'* T"1'1 ""iring Any changes
to the existing environment will occur only as a result of natural occur-
rences. No action does not satisfy the remedial action goals, and does not

comply with the Applicable or Relevant and Appropriate Requirements (ARARs).
This alternative will be considered as a baseline for comparison with other
alternatives where remedial action will be performed. The principal com-
ponents of this alternative are described below.

A. s.i-rj». tfyjAR. i-i uj.i'uJJjj/i (A Off- h.vjb. in/i vyyirvsjjaafAls} 1,10/Z, l-
limit human exposure via direct contact with the waste. In addition, this
alternative involves use restrictions to control future use of the site.

Tin1 Hi niiTTrr uiBfm iiij 1 I J i P i n i i n i I 111 I'll for indicator JQSJ jllHf f f r • - -*" o on • »r
document that future graund̂ wate"r*;e«n!tarainant levels do not pose a threat to
the public-htfSTth or the environment.
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W /
9 1\-mifU(atisi(aai\. ', Vrftvreraxti 'fox 'awamp 'fratirria'i.s,

Slurry Wall/Cap Swamp; Flood Berm; and'Monitor Ground Water
In this alternative, the southern and northern impoundment wastes are
excavated and redeposited in the same general area in a Lined impoundment. A
minimum of five feet of separation is provided between the ground water and
the waste. Additionally, the impoundment is Lined with a liner system which

meets RCRA landfill requirements. The impoundment wiLL be capped, which also
meets RCRA criterion. The hot swamp material (containing greater than
500 milligrams per kilogram [mg/kg] polychlorinated biphenyl [PCB]) is
excavated and transported off site to a facility permitted to incinerate PCB

waste. The remaining swamp area is capped using a RCRA- type cap and the
construction of a slurry wall is constructed around the entire swamp area. In
addition, a berm (10 feet high by 700 feet long) will be constructed along the
Tuscarawas River for flood prevention at this site. This will prevent a

100-year flood from reaching the waste materials which will remain on site.

The impoundment materials are consolidated in two stages. First the waste
materials at the southern impoundment (1,860 cubic yards) are excavated and

temporarily stockpiled on the northern impoundment area. The surface of the
stockpile will be covered with a foam capable of suppressing the dust during
the storage period. The southern impoundment excavation area is raised using
four feet of borrow and prepared using a double liner meeting the RCRA
landfill requirements. The Layers of this liner from bottom to top include a
2-foot Layer of clay, a layer of 60-mil high density polyethylene (HDPE)
synthetic membrane, a layer of drainage net for secondary leak detection,
another layer of 60-mil HDPE, 1-foot layer of sand for collection of

Leachates, 4-inch PVC pipe in a sand layer, and a layer of filter fabric.
This construction places the top of the liner five feet above the water
table. After installation of the double liner, the temporarily stockpiled
southern impoundment material will be transferred back to the southern
impoundment area.

2
Impoundment includes the southern and northern impoundments and the sludge
,
This material incorporates the PCB contaminated F019 sludge which has a PCB
concentration greater than 500 milligrams per kilogram (mg/kg).
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The second stage of consolidation effort involves excavation of waste

materials ac the northern impoundment and earthen berm divider (2,190 cubic
yards), temporary stockpiling of this material at the southern impoundment

area, and construction of the^outhern impoundment double-liner system.
Suppressant foam will be used to cover the stockpile for dust prevention as

well as to prevent surface erosion from rain. The southern liner system will

be expanded to the northern impoundment. Once the northern impoundment is
lined, the excess material stored in the southern impoundment will be properly
distributed over the entire (northern and southern) impoundments. The entire

t . ' • ' i- ""
impoundment will be capped using a RCRA-type cap. The RCRA-type cap includes

*\
a 2-foot layer of clay, a layer of 60-mil HOPE synthetic membrane, a layer of
drainage net, a layer of filter fabric, 18 inches of soil, 6 inches of
topsoil, and vegetation.

The hot swamp material (approximately SO cubic yards containing greater than

500 mg/kg of PCB) is excavated, drummed, and transported to a facility
licensed for incineration of PCB. The remaining swamp area is contained by

constructing an approximately 25-foot-deep slurry wall around the entire
perimeter. Due to the presence of only trace amounts of silts and a bedrock

elevation greater than 250 feet beneath the site, a hanging slurry wall is
constructed. The slurry wall coupled with the ground water extraction wells
inside the slurry wall will maintain separation between the swamp waste and
the ground water.^ In addition, the area will be covered with a RCRA-type cap
to prevent further infiltration of precipitation into the waste and to limit
the potential for human exposure to site constituents via direct contact.
j r ; . • . . > . .f'r ;j JJ « . - . - - - , - ' ; • "' - .. yy < .'./ / * > • . • . . t .

A berm (10 feet high and 700 feet long) will be installed along the Tuscarawas
River for flood prevention at this site. The berm extends between the two
high points located west and south of the site property boundaries. This will
prevent a 100-year flood from reaching the waste materials which will remain
on site.

Fencing and deed restriction components of this alternative are the same as
Alternative 1.
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Site contamination migrating from the site will be monitored to confirm that

these concentrations improve with time and do not exceed acceptable limits.
. . . • .+ . f .'/ -~';:1~ - 4- "••'-••.•-'• f '•,

' . V-../ • - '- -.'. .'• -/.''/-A - • • - : - ' .-.- '
Alternative 3 - Off-Site Treatment /Disposal Impoundment, Incinerate Hot Swamp
Material, Off-Site Treatment/Disposal of Remaining F019 Sludge in '

T lr"flufld
This alternative is a combination of treatment and source control /management .

It includes total removal of impoundment materials to cleanup levels for the
F019 sludge, treatment, and disposal at a permitted off-site facility;

incineration of hot swamp materials at a licensed facility for PCB
incineration; and removal of the remaining F019 sludge in the swamp to cleanup

'-\levels, treatment, and disposal at a permitted off-site facility. In
addition, the excavated areas of the impoundment will be backfilled with clean
borrow (5,600 cubic yards). Excavation of all waste materials for off-site
treatment and/or landfilling will eliminate the contamination sources from the
site. Additionally, it will eliminate the potential risks to humans and the
environment at the site. Therefore, this alternative satisfies the remedial
action goals by eliminating the contamination sources at the site and reducing
exposure to PCB-contaminated soils by incineration. The principal components
of this alternative are described below.

All the P019 sludge in the southern and northern impoundments and sludge pit
(5,570 cubic yards) will be excavated to cleanup levels £?•*£) and hauled to a

source for potential ground water contamination at the impoundment areas.
Adequate treatment will be accomplished by stabilization/solidification of the
heavy metals and by an oxidation process for destruction of cyanides within'
the waste material. Due to the limited quantity of wastes, on-site treatment
of the excavated materials prior to off-site transportation is not warranted;
therefore, the waste material will be treated at the off-site facility. The
excavated materials will be dewatered, if required. The dewatering process
may consist of simply placing the wastes on an engineered pad or use of a
mechanical (vacuum, filter press, or belt press) dewatering system.

-'•••llTi T-rr-imim—H "irh P^Hr grnrrr rhnn Ti mq^fg hut I
soo <ui/fcgi , . „ . . . , - , . . / . . . , : . , ^
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Similar to Alternative 2, the hot swamp materials (50 cubic yards) will be

excavated, drummed, and transported off site for incineration. However, the
remaining swamp materials (3,250 cubic yards) will be excavated to the
F019 cleanup levels and transported to a permitted landfill. The F019 waste
will be pretreated to acceptable levels for disposal at the off-site facility.

Other components of this alternative ira rhr gamr in ftl rr i mt I nr ? nrrapr
H*»^ n i n r n i l l .1 Le U M H L H La amoved, flood p r ? r p rffnn i» ""•" • •?+***-.

These eomputiancs Include security mcaourea,- uae luau i iL iuua an future —
4f _ ____

development oT rRe~STter« surf ace water management system, and iuuilliurlll|4 u£ Lli

Alternative 4 - Off-Site Treatment/Disposal Impoundment, Incinerate
F019 Sludge in Swamp^-nml Menirnr frniinri Watar
This alternative is a combination of treatment and source control /management .
It is essentially the same as Alternative 3, except the remaining F019 sludge
with PCB concentrations lower than 500 mg/kg within the swamp will also be
incinerated rather than treated/landf illed. All swamp waste (3,300 cubic

yards) will be excavated, properly containerized, and transported off site to
a facility licensed for incineration of PCB. The swamp area will be regraded
using the remaining uncontaminated soils to minimize any surface water
ponding.

Other components of this alternative are the same as Alternative 3. These
components include (1) excavation of all F019 sludge (5,570 cubic yards) to
cleanup levels at the impoundment, treatment, and disposal at a permitted

disposal/reclamation-reuse landfill, (2) backfilling of the impoundment
excavated area with clean borrow, (3^ ground »a6a» ••HJLULJT / t \ p

use restrTKLiuuiij (£0 diversion and collection systems for management of
surface water, and (jir) activities after site closure.

This alternative satisfies the remedial action goals by eliminating the
contamination sources at the site and minimizing the exposure to the
F019 sludge which is contaminated with PCB by detoxification and volume
reduction using the incineration technique.
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Alternative 5 - On-Site Treatment/Landfill Impoundment, Incinerate Hot Swamp
Material, Off-Site Treatment/Disposal of Remaining FQ19 Sludge in Swamp, and
Monitor Ground Mater
This alternative is a combination of treatment and source control/management.
This alternative applies the technologies in Alternative 3 except that it uses
an on-site instead of an off-site landfill to dispose of the treated
impoundment waste. The hot swamp material, containing greater than 500 mg/kg

PCB, will be incinerated in an off-site permitted facility. As in
Alternative 3, the low- and moderate-level PCB-contaminated swamp material

will be excavated and transported off site to a permitted disposal facility.
The waste will be pretreated off site to standards permitted for disposal of
FO19-type waste into the landfill prior to disposal.

This alternative satisfies the remedial action goals by managing the contam-
ination sources after partial detoxification at the site and minimizing
exposure to PCB-contaminated soils by detoxification and volume reduction
using incineration techniques.

The waste materials will be mixed with a solution of sodium hypochlorite for
the oxidation/destruction of cyanides. Mixing will be performed in a rotary
mixing tank(s) similar to cement mixing trucks. After the completion of

oxidation treatment in the mixing tank, the waste material will be mixed with
adequate quantities of stabilizing/solidifying agents required for the Lime-
based solidification technique. Solidification results in the production of
monolithic block binding. Therefore, significant heavy metal reduction in
solubility, mobility, and structure permeability will be achieved. The
quantitative and qualitative specifications for oxidation and stabilization
will be defined during a treatability study program required prior to
implementation of this alternative. The treated materials will then be placed

\nf-l i- i I
inside the RCRA vanlr4». The exposed surface of materials is covered with foam

»•. fi t f
for suppressing dust during this storage period until capping of the v-*»i-c is
initiated. All excavated areas within the site will be backfilled with clean
borrow and revegetated.

\, . < . / '
The RCRA vault wrtl be constructed meeting the RCRA standards for disposal of
hazardous materials. It will contain primary clay plus a synthetic membrane

composite liner and a secondary synthetic membrane liner. In addition, ic
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will be constructed with a Leak detection system and Leachate collection

system. The landfill will be capped using a RCRA-type multilayer capping
system. The cap will include a clay liner; synthetic liner; flow zone
(drainage net and geotextile fabric); and 18 inches of soil, 6 inches of
topsoil, and vegetation.

Q/Oi/v: •
components include (1) excavation, drumming, hauling, and incineration of hot
swamp materials (SO cubic yards) at the a permitted facility; (2) excavation,

hauling, treatment, and disposal of remaining swamp F019 sludge (3,250 cubic
yards) at a permitted disposal facility; (3) ground Malm muuitai-iag;
(4X-ianeing and daad rest fictions; (JJf) diversion and collection systems for

-t
management of surface water; and (Jtf) activities after site closure including

t . • • /
maintenance of the on-site RCRA va*t4-fe-frgci t-t-fry . ,.

i V • ' • * .- , . • ••-, J * ' V, «/-" -f" '- ' t ,/- ^
Alternative 6 - On-Site Treatment/Landfill Impoundment, Incinerate Swamp
Materials, and Monitor Ground Water
This alternative is a combination of treatment and source control/management.

In this alternative, the impoundment material is remediated in the same manner
as Alternative 5 but differs in the handling of the swamp material. All of
the swamp waste material is incinerated off site in a facility permitted to
handle PCB waste. This alternative satisfies the remedial action goals by
either containing the contamination sources at the site or by eliminating
exposure to PCB-contaminated soils by detoxification and volume reduction
using incineration techniques.

On-site treatment/landf illing of the impoundment materials (5,570 cubic yards)
is performed as described in Alternative 5. Similar to Alternative 4, all the
swamp materials (3,300 cubic yards) are excavated to the cleanup levels for
the F019 sludge, containerized (as required), hauled, and incinerated at a
permitted facility.

Other components of this alternative are also similar to Alternative 5. These
components include (1) ground water monitoring, (2) fencing and use restric-
tions, (3) diversion and collection systems for management of surface water,
and (4) activities after site closure.

3-9



00002065
INTERNATIONAL TECHNOLOGY CCEPGRAT:CN

Alternative 7 - Consolidate/Cap Impoundment, Incinerate Swamp Materials, and
Monitor Ground Water
This alternative is considered a combination' of both containment and treatment
with source control/management. In this alternative, the impoundment
materials are contained as described in Alternative 2. In addition, the swamp
materials are treated as described in Alternative 4. This alternative

satisfies remedial action goals of preventing contaminated surface and ground
water entering the Tuscarawas River and reducing exposure to PCB contaminated
soils by incineration in an incineration facility. It also addresses the goal
of flood prevention with the use of an earthen berm.

As described in Alternative 2, southern and northern impoundments and the
earthen berm divider (5,570 cubic yards) are consolidated in a two-stage
effort and capped along with the sludge pit. In addition, a 700 feet of berm
will be installed for flood protection. Also, similar to Alternative 4, all
swamp materials (3,300 cubic yards) are excavated to cleanup levels, properly

containerized, hauled, and incinerated at a permitted facility.

Other components of this alternative are the same as Alternative 2. These
components include (1) ground water monitoring, (2) fencing and use restric-
tions, (3) diversion and collection systems for management of surface water,
and (4) activities after site closure.

Alternative 8 - Consolidate/Cap Impoundment, Incinerate F019 Sludge Above PCB
Cleanup Level, Off-Site Treatment/Disposal of Remaining F019 Sludge in Swamp,
and Monitor Ground Water
This alternative is considered a combination of both containment and treatment
with source control/management. It is the same as Alternative 7, except for
the volume of swamp material being incinerated. In this alternative, the
swamp materials with PCB concentrations above the PCB cleanup level will be
incinerated and the remaining waste (F019 sludge below PCB cleanup levels)
will be transported to a permitted disposal facility for treatment and
disposal.

Impoundment materials (5,570 cubic yards) will be consolidated and capped with
the sludge pit as described in Alternative 2. Swamp materials with PCB con-
centrations above the cleanup Level of 25 ppm (approximately 1,300 cubic
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yards) will be excavated, containerized (as required), transported, and incin-

erated at a permitted incineration facility. Remaining swamp F019 materials
are excavated to cleanup levels for the F019 sludge (2,000 cubic yards),
hauled, treated, and disposed of at a permitted disposal facility as described
in Alternative 2.

Other components of this alternative are the same as Alternative 7. These
components include (1) ground water monitoring, (2) fencing and use restric-
tions, (3) diversion and collection systems for management of surface water,
and (4) activities after site closure.

In this alternative, remedial action goals are satisfied by eliminating the
impoundment waste from coming in contact with surface water and ground water,

thereby preventing any mechanism for leaching waste constituents into the
surface water and ground water. The swamp waste source is removed from the
site which eliminates any potential transfer of contaminants to the river.
The swamp material containing PCB exceeding the cleanup levels is destroyed by
incineration. The remaining F019 swamp material is pretreated to meet
applicable RCRA standards prior to disposal.

Alternative 9 - On-Site Treatment/Landfill Impoundment, Incinerate Hot Swamp
Materials, On-Site Treatment/Landfill Remaining P019 Sludge in Swamp, and
Monitor Ground Water
This alternative is the same as Alternative 5 (a combination of treatment and
source control/management), except for the remediation of the swamp materials.
The swamp F019 materials after removal of the hot material will be treated and

Ic..- I • if
disposed of on site within a RCRA*type *a»4t instead of off site.

On-site disposal of the impoundment materials (5,570 cubic yards) and inciner-
ation of hot swamp materials (50 cubic yards) at a permitted incineration
facility are described in Alternative 5. Remaining F019 sludge within the
swamp (3,250 cubic yards) will be treated similar to impoundment the materials

i / //
and disposed of within the on-site RCRA vault but in a separate cell.

The majority of components of this alternative are the same as Alternative 5.
These components include (1) excavation, containerizing, transporting, and
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incineration of hot swamp materials (50 cubic yards) at a permitted incinera-
tion facility, (2) treatment and disposal of impoundment waste and the;, -./f-u/
remainder of swamp waste material in an on-site RCRA-type ua*tj-e—f••>!>&«»
(3) ground water monitoring, (4) fencing and deed restrictions, (5) diversion
and collection systems for management of surface water, and (6) activities

after the site closure.

3.2 DEVELOPMENT OF REMEDIAL ACTION ALTERNATIVES SCREENING CRITERIA
The purpose of the screening is to further reduce the number of alternatives
that will be subjected to detailed analysis as part of the next task (Task 9).
While the alternative screening is more general than the subsequent detailed

analysis, it will be sufficiently detailed to distinguish significant
advantages or disadvantages among the alternatives. A key distinction between
the screening and the subsequent detailed analysis of alternatives is that
during screening, the emphasis in comparison will be between similar
alternatives, with the most promising carried forward for further analysis
while the detailed analysis will be used for comparisons among all
alternatives.

Each alternative was given a preliminary evaluation for its expected ability
to meet or exceed criteria from three general categories: effectiveness,
implementability, and cost. The specific screening elements derived from the
three general screening categories include the following:

• Effectiveness - A key aspect of the screening evaluation is the
effectiveness of each alternative in protecting human health and the
environment. This screening criterion includes the evaluation of
each alternative £9 to the protectiveness it provides and the reduc-
tions in toxicity, mobility, or volume it achieves.

- Short-term protectiveness of human health - Rating of effectiveness
in minimizing the potential of adverse human health effects caused
by exposure during construction or implementation. Both on- and
off-site exposures are considered under this criterion. Exposure
pathways include air, water, and dermal contact.

- Long-term protectiveness of human health - Rating of effectiveness
in minimizing the potential of adverse human health effects caused
by exposure after the remedial action is complete. The ability of
an alternative to minimize future exposures is considered under
this criterion. Exposure pathways include air, water, and dermal
contact.
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- Short-term protectiveness of the environment - Rating of ability to
alleviate the potential of surface water, ground water, and air
contamination during remedial action alternative implementation.

- Long-term protectiveness of the environment - Rating of ability to
alleviate surface water, ground water, and air contamination.

- Reduction of mobility, toxicity, or volume of waste - Rating of an
alternative effectiveness in changing one or more characteristics
of the hazardous substances or contaminated media by the use of
treatment to decrease the threats or risks associated with the
hazardous material.

• Implementability - Implementability is a measure of both the tech-
nical and administrative feasibility of constructing, operating, and
maintaining a remedial action alternative. The screening criterion
is used to evaluate the combination of process options with respect
to site-specific conditions.

- Technical feasibility - Rating of the ability to construct, reli-
ably operate, and meet technology-specific regulations for process
options until a remedial action is complete; it also includes oper-
ation and maintenance (O&M), replacement, and monitoring of techni-
cal components of the alternative, if required, after the remedial
action is complete.

- Administrative feasibility - Rating of the ability to obtain
approvals from other offices and agencies; the availability of
treatment, storage, and disposal services; and the requirements
for, and availability of, specific equipment and technical
specialists.

• Costs - Both capital and O&M will be considered during the screening
of alternatives. The evaluation should include those O&M costs that
will be incurred for as long as necessary, even after the initial
remedial action is complete. Likewise, potential future remedial
action costs should be considered during alternative screening to the
extent they can be defined.

Rating Criteria
The alternatives were evaluated by applying a simple numeric rating system to
each criterion, with the exception of the cost criterion. Each screening
criterion is assigned a rating value ranging between 1 and S, relative to each
component of each alternative. The rating value assignments were based on
both experience and the overall characteristics of the components. If a
specific criterion was considered unfavorable for a given component of a
remedial action alternative, a rating value of 1 was assigned to that cri-
terion for the component. Likewise, if a particular screening criterion was
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considered favorable, a rating value of 5 was assigned Co that screening

criterion for chat specific remedial action alternative component. Rating
scores of 2 through 4 were given to distinguish between varying degrees of

unfavorable and favorable criteria. The total scores for each alternative
will be determined by summing the screening criteria values assigned to each

component. This evaluation process is presented in Table 3.2.

Cost estimates were prepared for each alternative and were used for comparison
oi: tompevnrg aVuernaXv*̂  Vi •% •, tt/Vi/b -wvffe -fcvfet i/Si •tfi.W.'wwA.vfcl* vaantb
treatment alternatives but not between treatment and containment
alternatives). The objective of the cost screening was to eliminate remedial

action alternatives whose cost greatly exceeds that of other alternatives but
which does not provide greater environmental, public health, or engineering

benefits.

3.2.1 Effectiveness and Implementability Screening

Alternative 1 - No Action
The no-action alternative received a moderate score for overall effectiveness.

This alternative received a moderate score primarily because there is
relatively no remediation occurring at the site. The threat of release of

contaminants xo t̂ ne "luscarawas Tiiver wiYi always exisx. "SVnce X'nt Wb
contamination source is Aroclor 1254, the threat of oral and dermal exposure
will exist since the toxicity of this material will never decrease over
time. The waste materials will always remain on site in Alternative 1 (no

action); therefore, the reduction of mobility, toxicity, or volume of the
wastes will not occur.

Several criteria pertaining to the impiementability of the no-action

alternative were given favorable ratings for a-H Lluee-operable units. These
ratings were 'based on t'ne rationale t'nac 'in t'ne absence or. any action, no

problems are associated with constructibility or availability.

The OEPA does not allow waste materials to be left in a floodplain unleaa the-
<.,*^*~-~. r i j;..„->..• c—— Ttnrfir^ng r>1;g ,,„,_ There will be difficulty in

acquiring the OEPA approval for allowing this waste material to remain since
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chere are other feasible alternatives discussed further in this chapter.

However, the need for use of an appropriate technology in the future is
possible with an uncontrolled system; therefore, the administrative criterion
was given a relatively lower rating. ,

! /

Alternative 2 - Consolidate/Cap Impoundment, Incinerate Hot Swamp Materials,
Slurry Wall/Cap Swamp, Flood Berm, and Monitor Ground Water
This alternative results in the potential for short-term adverse impacts on
human health and the environment. These impacts are caused by dispersion and
volatilization of contaminants during excavation and transportation of the

waste materials. Also, impact will include possible inhalation and ingestion
of airborne soil particles and dermal contact with contaminated soils during
the installation of the slurry wall within the swamp area.

The removal and incineration of the F019 sludge contaminated with PCBs greater
than 500 mg/kg received a favorable score for long-term protection of human
health and environment.
po*e»fe-i*r- for long-term protectiveness- of human heairth*«n*-th««>e«vironmerrt for
this operable unit was given a less than favorabl-e latinyu*! Potential leaching
of contaminants from the waste material may occur in the future.

Sin~Ce-ftg""nd, flrjjr
t _W.J.U—n^^-h^^-tJea^^nl, f

ua£ay&eable rating for the reduction- of mobility, .toxiaiLy.,,or .volume of waste
ccitarira. Additionally, the slurry wall was given a moderate score for long-
term protectiveness due to the uncertainties concerning this technology in the
future.

Since the removal and incineration of the F019 sludge contaminated with PCBs
greater than 500 mg/kg, this alternative has received a favorable score for
the reduction of mobility, toxicity, or volume of waste criteria. Since the
impoundment waste is not treated, it received a very low score for reduction
of mobility, toxicity, and volume. T~—-Hi* ' • n ; ground -riTinr T i i i i I H i
favorable- ̂T̂ ~™--i-»»4----̂ -̂e.n..; . Â r̂-r-jr-rya-n-i-rii i I_^P ̂p c9n_tanijj|n)atAd-

gr«nmt"warter- arr chysiter
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Alternative 2 received an overall moderate rating regarding implementabilizy.
Few problems are expected in the area of constructibility, but problems could
occur concerning the availability of permitted facilities for the F019 sludge

contaminated with PCBs greater than 500 mg/kg. In addition, the uncertainties
related to the potential future failure of the slurry wall could result in a

replacement for this portion of this alternative in the future.

Alternative 3 - Off-Site Treatment/Disposal Impoundment, Incinerate Hot Swamp
Material, Off-Site Treatment/Disposal of Remaining F019 Sludge in Swamp^— and—

This alternative results in the potential for short-term adverse impacts on

human health and the environment. These impacts are caused by dispersion and
volatilization of contaminants during excavation and transportation of the
waste materials off site.

The long-term protectiveness of human health and the environment were assigned
favorable ratings since the waste material will be removed from the site.

f humnn h r i l r h nnii rhci nnvirBnmnirfr frant'tihia nparnhlff unit was
The source of contamination will be

removed and that would eliminate the potential for further degradation of
ground water.

Alternative 3 was given a less than favorable rating for the reduction of
waste since a major portion of the waste material is not being completely
treated but rather disposed at an off-site facility. TKa "-HiirTrian-nf _
mobil ity, c-o»ici'£y7"' °"r 'vorumygftrerroTr -for—the' giuuufr'waLet '"unite" geeeive^--*.*-
low— *«me-.

The implementability criteria were rated above average for this alternative.
However, the process of finding a facility in compliance with the CERCLA off-
site policy makes the availability criterion unfavorable for the impoundment
and swamp operable units.
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Alternative 4 - Off-Site Treatment/Disposal Impoundment, Incinerate F019

This alternative results in the potential fffr short-term adverse impacts on
human health and the environment. These impacts are caused by dispersion and

volatilization of contaminants during excavation and transportation of the

waste materials.

A favorable rating for long-term protectiveness of human health and the
environment is the result of the removal of the source of contamination from
the site. Since EjrtLa.Ejnftftfc..a£-.grnand wâ ter_ wi,ll,_jTLgĵ _jggcur̂ -tlia-.po-.EeBtial for

iottg~t«r»-?r<«rectivenes<s"of- htrmsrr heal'tTT anff"CKe~̂ nvrr?6timeht was• given a- less
than favorable rating-*

Incineration of the swamp waste material reduces the mobility, toxicity, and

volume of the waste; therefore, this alternative has an above-average

rating. A moderate score for this criterion was given to the impoundment

waste since, prior to land disposition, the waste was somewhat treated for

metals and cyanides.

The implementability criteria were rated favorably for this alternative.

Approvals for continuously reliable incineration and the uncertainties of

landfills in the future are the expected problem areas.

Therefore, a slightly less than favorable score was given for the
implementability of the swamp waste and a moderate score was given for

impoundment waste.

Alternative 5 - On-Site Treatment/Landfill Impoundment, Incinerate Hot Swamp
Material., Off-Site Treatment/Disposal of Remaining. F019 Sludge in Swamp., and
Monitor Ground Water

The ratings given to the operable units for effectiveness and implementabilicy
are the same as those given in Alternative 3 except for the short-term

protectiveness of human health and environment of the impoundment waste.

These criteria received a moderate score because the waste was not transported

off site. ĝ r"7? t"*"yar"'frnr nf grnnnrl watar trilV-ngt flrisiir^ rho. pntgntifiV-

I-nt-f i" "i I" ii i i i n-naaa nf H..<W" h.Pfl.1 r*n and -h? ?n-i rr-i-n-nt in £•'•••
than favorabfce—rating~r*""
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1

Alternative 6 - On-Site Treatment/Landfill Impoundment, Incinerate Swamp
Materials, and Monitor Ground Water
This alternative is similar to Alternative 5" for the impoundment operable unit
and Alternative 4 for the swamp operable unit. The rationale for scores is
discussed in the appropriate sections. S trrce—t pea >m«ftfc» ô .ggo.und..-wafeer-viirl
not occur-, the' potential for long-eern»-prt)teerî €ffe?TJoT 'Itulrfdrt health- and the

ttn- ca"TraV-1< raring •

Alternative 7 - Consolidate/Cap Impoundment, Incinerate F019 Sludge in Swamp
Material, and Monitor Ground Water
This alternative is similar to Alternative 2 for the impoundment operable unit
and Alternative 4 for the swamp operable unit. The scoring and rationale for
it are discussed under those alternatives. 9in^n trxSmanr, nf
wiLL- nofr-wctrr; — ttre~-potentiat~ for" iong-eemr prOLyct'iVLtlWff Of LIUIMII -health and
the environment- was" given a less" than favoratJtê 'r'aCfn'gT-" ""•

Alternative 8 - Consolidate/Cap Impoundment, Incinerate F019 Sludge Above PCB
Cleanup Level, Off-Site Treatment/Disposal of Remaining F019 Sludge in Swamp,
and Monitor Ground Water
This alternative is similar to Alternative 2 for the impoundment operable unit
and Alternative 3 for the swamp operable unit. The scoring rationale is the
same as that discussed under those alternatives. Su'Itu liealmeiifc---of-» ground
water-will not- occur,, the potential long-term protfic.tiw*n«ssKX>fe- human- health
and the environment' was- given ~a~lesrsrthan~

Alternative 9 - On-Site Treatment/Landfill Impoundment, Incinerate Hot Swamp
Material, On-Site Treatment /Landfill Remaining FQ19 Sludge in Swamp, and
Monitor Ground Water
This alternative results in the potential for short-term adverse impacts on
human health and the environment. These impacts are caused by dispersion and
volatilization of contaminants during excavation, treatment, and transporta-
tion of the waste materials.

The removal and containment/incineration of the waste materials received
favorable ratings for long-term protectiveness of human health and the
environment, because the waste is either removed or partially treated and
properly contained.
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This alternative reduces the mobility, toxicity, or volume of the waste during

incineration. Since some of the waste materials are left on site in a RCRA/l ..'•••/ ] , . 1 'T .
t, the integrity of the \*a**4t in the future is uncertain. Therefore,

only a moderate rating was assigned to this criterion.

Since only a portion (relatively more contaminated) of swamp waste is inciner-
ated, a slightly less than favorable score was given for the swamp waste. A
similar score was given for impoundment wastes because they were partially
treated prior to landfilling. The ground uidLtJf uaa LiBafr
EecAiuad-a.-fav.o/r*bte~»coT'e*. The implementability criteria were rated
favorably for the impoundment and swamp unit. g''""° r *"""•""''"'• pf ground,

wiil̂ aC— a««u»>- tke~pot«B*-rart~f or' long- C'rrW"pl'pea«.t'i»eHeaj -af
the -environment- —ITT

3.3.2 Cost Summary
Table 3-3 shows the capital costs and actual operating and maintenance costs
for each alternative. Present worth values were then calculated assuming a
10 percent interest rate and a 5 percent inflation rate. The calculations do
not include provisions for taxes or depreciation. All capital investments

were assumed to take place in the first year, and long-term annual costs were
assumed to take place for 30 years.

3.3.3 Conclusions and Summary of Remedial Action Alternative Screening
Conclusions were made with the stipulation that at least one alternative from
each protection category (such as no action, containment and treatment) must
be retained for detailed analysis. Alternative 1 is the "no-action" alterna-
tive. The major actions for Alternatives 2 through 5 and 9 involve a combina-
tion of both treatment and containment actions.

Results of the effectiveness and implementability screening indicate that all
U* alternatives except for No. 1 (no action) are generally favorable in most
categories evaluated. While some alternatives contain specific and varying
degrees of problems associated with effectiveness and implementability, as
detailed in Section 3.3.1, none of the alternatives are unfavorable overall.
Based on this preliminary screening, all alternatives, with the exception of

no action, appear to provide adequate Long-term protection of human health and
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environment, which 'is an important goal o't remedial actions. In order xo

provide a range, but also a reasonable number of alternatives, the alternative
receiving the highest scores in each protection category were retained for

detailed analysis.

The containment alternative which received the highest score was

Alternative 2. Since the scoring of Alternatives 3, 4, 5, and 6 was
reasonably close, these alternatives have been retained for further
analys i s . The additi&t»~»£— g-gouod>.wateR -t-reaemeuL fui iheae- alEertvacives-
pro'v'i'ge's" grggter- »f-̂ ectivetrg5T~f»y~-p.satAcfcM»g' human- health-»>aa<k»Lhe^ environ^
mentr In meeting ARARs-; -in"r'eductirtgrtrhe-mgtat̂ rt.jr, EOAieveyy an* .volume of

waste.

In the category which combines both treatment and contamination, Alternative 9
was retained for further evaluations.

Since the removal of the source of nnnrainmant occurs during Alternatives 3,
4, 5, 6, and 9, mnni f?i i 111 Cir i- irrri^Th^f- * i nrr nFfrr unaiiifi n̂ •Tlrr*T̂ 4;'•JTT•— rr/f^
to dct ermine -if' ground water—Crga-tnrerrfr— t-a-actuailyi requii-ed. With source

l^ — Etta-quality- e4--&he ground- vate-g- w-i-11 -impwova avor •feiaet*

In summary, the following remedial action alternatives have been retained for
detailed analysis:

• Alternative 1 - No action , , .f /
•I1- ';

• Alternative 2 - Consolidate/cap impoundment, incinerate hot swamp
materials, slurry wall/cap swamp, flood berm, andv monitor ground
water

• Alternative 3 - Off-site treatment/disposal impoundment, incinerate
hot swamp materials, off-site treatment/disposal of remaining F019
sludge in swamp ̂-and monitor gioumJ imta«

• Alternative 4 - Off-site treatment/disposal impoundment, incinerate
F019 sludge in T-'IT< 1"^ m?m'rnr gr?-an<i uarait

Alternative 5 - On-site treatment/landfill impoundment, incinerate
hot materials in swamp, off-site treatment/disposal of remaining F019
sludge in swamp, and monitor ground water
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Alternative 6 - On-site treatment/landfill impoundment, incinerate
swamp materials, and monitor ground water

Alternative 9 - On-site treatment/landfill impoundment, incinerate
hot swamp materials, on-site treatment/landfill remaining F019 sludge
in swamp, and monitor ground water
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4.0 DETAILED DESCRIPTION OP REMEDIAL ACTION ALTERNATIVES

The seven alternatives considered for detailed analysis include the following:

• Alternative 1 - No action ,
' •'' ' -y

• Alternative 2 - Consolidate/cap impoundment, incinerate hot swamp
materials, slurry wall/cap swamp, flood berm, and*fnonitor ground
water

• Alternative 3 - Off-site treatment/disposal impoundment, incinerate
hot swamp materials, off-site treatment/disposal of remaining
F019 sludge in swampland'muni lor gi'aund ujTL'Ct

• Alternative 4 - Off-site treatment/disposal impoundment, incinerate
F019 sludge in swamp,-and menieoir giuuinl1 nat'er

• Alternative 5 - On-site treatment/landfill impoundment, incinerate
hot materials in swamp, off-site treatment/disposal of remaining
F019 sludge in swamp, and monitor ground water

• Alternative 6 - On-site treatment/landfill impoundment, incinerate
F019 sludge in swamp, and monitor ground water

• Alternative 9 - On-site treatment landfill impoundment, incinerate
hot swamp materials, on-site treatment/landfill remaining F019 sludge
in swamp, and monitor ground water

The following section describe the major components of each remedial
alternative.

4.1 ALTERNATIVE 1 - NO ACTION

The no-action alternative provides no additional remediation and will result

in no changes to the existing site environment. Any changes to the existing
environment will occur only as a result of natural occurrences. No action

does not satisfy the remedial action goals and does not comply with the
ARARs. This alternative will be considered as a baseline for comparison with
other alternatives where remedial action will be performed. The principal
components of this alternative are dj Ealleurr f L->^ ' -*

jnitoring

Details for each component are described below.
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4.1.1 Restrictions

A site fence is installed (8 feet high and approximately 1,000 feet long)
along the site's property lines excluding the riverbank. The fence is not
installed along the riverbank because of the maintenance problems associated
with flood damage. Restriction signs are used along the toe of the site

embankment to alert potential intruders not to trespass onto the site.

Deed restrictions will be used to control future property use.

4.1. 2~~g?OPn̂ --Ma£ejr Monitoring
Contaminant concent rat ions~~t*»win»»*h*̂ "s''£"fê  will be monitored to determine
that these concent cations do not exceecf-acce^ptable limits. Upgradient and
downgradienc monitoring wells will be used for tnTs-wonitoring.

^ _
•'/.'"'

4.2 ALTERNATIVE 2 - CONSOLIDATE/CAP IMPOUNDMENT , INCINERATE HOT SWAMP
MATERIAL,- SLURRY WALL/CAP SWAMP, FLOOD BERN, ANDvMONITOR GROUND WATER

This alternative is a combination of containment and source control/
management. With the exception of the hot swamp materials (containing greater
than 500 milligrams per kilogram [mg/kg] polychlorinated biphenyl, [PCBs]),
all the materials remain in place. The major components of this alternative
include the following:

• Consolidate/cap impoundment
• Incinerate hot swamp materials
• Slurry wall/cap swamp
• Flood berm
• Monitor ground water
• Restrictions

A plan view of this alternative and a typical cross section are shown in
Figures 4-1 and 4-2, respectively. Details for each component are described
below.

4.2.1 Consolidate/Cap Impoundment
Wastes contained in the bottom two-foot layer of the southern and northern
impoundments are the only wastes in contact with the ground water. In order
to minimize the ground water contact with wastes, the bottom of the impound-
ment will be raised five feet above the ground water table.
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The southern and northern impoundment wastes (3,610 cubic yards) including the

earthen divider berm (440 cubic yards) are excavated and redeposited in the
same general area in a lined impoundment. A minimum of five feet of separa-
tion 'is prtjv̂ i-ei 'DWwfetTi x'rrfe -gtvtndi -*vuvt •&?<& "Jra -ŵ -iVfe. WrfA.X̂ 'wrAŴ , "Jut
impoundment is lined with a liner system which meets RCRA landfill require-
ments. The impoundment will be capped, which also meets the RCRA criterion.
Details of the cross section concerning the southern and northern impoundments
after the consolidation of wastes are shown in Figure 4-3. Details concerning
a typical RCRA-type cap are shown in Figure 4-4.

The impoundment materials are consolidated in two stages. First the waste
materials at the southern impoundment (1,860 cubic yards) are excavated and
temporarily stockpiled on the northern impoundment area. Surface of the
stockpile will be covered with a foam capable of suppressing the dust during
the storage period. The southern impoundment excavation area is raised using

four feet of borrow and prepared using a double liner meeting the RCRA
landfill requirements. Details for a typical RCRA-type liner are shown in
Figure 4-5. The layers of the liner from bottom to top include a 2-foot-thick
layer of clay, a layer of 60-mil high density polyethylene (HDPE) synthetic
membrane, a layer of drainage net for secondary leak detection, another layer
of 60-mil HDPE, 1-foot-thick layer of sand for the collection of leachates,
4-inch PVC pipe in the sand layer, and a layer of filter fabric. This
construction places the liner top five feet above the water table. A

six-inch-thick subgrade is prepared to provide a base for the clay liner. All
large site stones and protrusions will be covered with regraded soils. After
installation of the double liner, the temporarily stockpiled southern impound-
ment material will be transferred back to the southern impoundment area.

The second stage of consolidation effort involves excavation of waste
materials at the northern impoundment and earthen berm divider (2,190 cubic
yards), temporarily stockpiling of this material at the southern impoundment

area, and construction of the northern impoundment double-liner system.
Suppressant foam will be used to cover the stockpile for dust prevention as
well as to prevent surface erosion from rain. The southern liner system will
be expanded to the northern impoundment. Once the northern impoundment is

lined, che material stockpiled in the southern impoundment will be properly
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distributed over the entire (northern and southern) impoundment area. The
W _< --f 1 • •- i- t

entire impoundment will' be capped using a RCRA-type cap. •

The RCRA-type cap includes a 2-foot-thick layer of cLay, a Layer of 60-mil
HOPE synthetic membrane, a Layer of drainage net, a Layer of fiLter fabric,
18 inches of soil, 6 inches of topsoil, and vegetation. A six-inch-thick
subgrade is prepared to provide a base for the clay Liner. All Large size
stones and protrusions will be covered with regraded soils.

The primary barrier to downward infiLtration caused by precipitation is
provided by the clay. The clay barrier layer is placed and compacted in

six-inch maximum lifts and has a design permeability of 1 x 10 cm/s or
less. The second barrier to infiltration is a 60-miL HOPE liner. A
drainage/filter layer is then placed on top of the liner. This layer is
comprised of a synthetic drainage net (hydronet) and a layer of fiLter
fabric. The drainage net intercepts and channels infiltration to drainage
trenches around the cap (Figure 4-4) and the fiLter fabric aids in preventing
fine particles from entering and clogging the drainage Layer. The final layer
of the cap consists of a minimum two-foot thickness of soil. The top six-inch

layer is capable of supporting vegetation and protects the underlying cover
components from movement due to winds and from ultraviolet degradation. The
capping soils will be obtained from off-site borrow areas. The topsoil is
fertilized and seeded.

The surface of the cap is graded with a minimum of 2 percent slope toward each
side to reduce the amount of standing water on the cap. Drainage ditches
around the cap will carry this runoff to catch basins as shown in
Figure 4-1. Since the storm water does not come in contact with any waste, it
will be tied to the site's storm water system and discharged to the river.
The cap covers an area slightly beyond the edge of the swamp and covers the
impoundments and sludge pit.

An annual inspection will be performed to determine if there has been any f

noticeable damage to the cap and, if so, the cap will be repaired. Planned
maintenance wiLL consist of fertiLizing and mowing the grass and other
activities, as required-
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4.2.2 Incinerate Hot Swamp Materials
The hot swamp materials (approximately 50 cubic yards containing greater than
500 mg/kg of PCBs) is excavated, drummed, and transported to the SCA/Chem-
Waste incineration facility in Chicago, Illinois or any other similar facility
licensed for incineration of PCBs. The incineration technique is the most

feasible alternative for detoxification of PCB wastes and volume reduction of
wastes. This will minimize the environmental risks associated with PCBs.

4.2.3 Slurry Wall/Cap Swamp

Remaining swamp materials (3,250 cubic yards) contain low and moderate materi-
als (containing less than 500 mg/kg PCB) within the trace amount of F019
wastes. In order to minimize the ground water contact with these remaining
wastes, a slurry wall and cap will be used. If this alternative is selected
for implementation, the ground water table will be maintained seven feet below
the swamp's ground surface (five feet below the remaining wastes) by pumping.
Details for the extraction well for this purpose should be provided during the
construction design phases.

The remaining swamp materials are contained by constructing an approximately
25-foot-deep slurry wall around the entire parameter. Due to the presence of
only trace amounts of silts and a bedrock elevation greater than 250 feet

beneath the site, a hanging slurry wall is constructed. The slurry coupled
with the ground water extraction wells inside the slurry wall will maintain

separation with the swamp waste and the ground water.̂ . In addition, the area_.. ̂  _ ^^
-witI"Becovered with a RCRA-type cap to prevent" further infiltration of
precipitation into the waste and to limit the potential for human exposure to
site constituents via direct contact.
7"r - . . . . . / 7 ., • . • - '•. <-•-•>' - / • ' - • , ; . " / " . « ? / ;̂ '/->̂  , . ; . . • • .

The slurry wall is constructed by excavating a narrow trench (usually two to
three feet wide) through the pervious layers and keyed into the silt clay
layer. The trench is excavated with the use of a backhoe. The sides of the
trench are maintained from collapsing by keeping the trench filled with the
bentonite slurry during excavation and prior to backfilling. To ensure full '
contact at the bottom of the excavation with the silty clay, the base of the
excavation is probed for unconsolidated material, cracks, and potholes using
an airlift. Pervious material in natural depressions and sand or sediment
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that settles out of the slurry are removed by an airlift pump. When the sand-

slurry mix is blown out of the airlift pump and onto the bank, the sand
settles out and the slurry is drained back into the trench. After the trench
has been excavated under a bentonite slurry, a mixture of soil and bentonite
is placed in the trench, displacing the bentonite slurry. This backfill
material is designed to have a permeability of 10 cm/s and to be resistant
to attack and degradation by the site materials being contained. Assuming the
excavated materials provide a suitable backfill, slurry is mixed with the soil
on a concrete pad. Additional borrow may be necessary for the backfill mix if
existing site materials do not provide sufficient fine-grained materials. A
bulldozer is used to work the material to a smooth consistency. The backfill

is then pushed into the trench so that the backfill slope displaces the
bentonite slurry forward. The excavation and backfilling activities are

phased to make the operation continuous with relatively small quantities of
new slurry required to keep the' trench full.

The slurry wall is monitored to evaluate the continuing effectiveness of the
wall in the subsurface environment. Potential geotechnical problems that
require consideration after a slurry wall has been installed relate to basal

stability, ground movement behind the wall, ground water level and chemistry,
and surface water chemistry. The selection of the specific monitoring program
is dependent upon questions remaining after completion of the detail design
and problems encountered either during or after the construction phase.

. . . ' • , •' ' = ','- .U , •'/ ' ,. _ - . . " - • ; . , ' - •:„ v c.<r,..<
•• - • •-.'-, . -, ,,, > . , ' ,L,.. /. , ,- :'f * • o.-

4.2.4 Flood Berm

Most of the area of the site including the impoundment and swamp areas are
within the 100-year floodplain. The elevation of the 100-year floodplain at
this site is 827 feet mean sea level (MSL).

A berm (approximately 10 feet high and 700 feet long) will be installed along
the Tuscarawas River for flood prevention at this site. The berm extends
between the two high points located west and south of the site property
boundaries. This will prevent a 100-year flood from reaching the waste
materials which will remain on site.
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4.2.5 Treat/Monitor Ground Water
x̂
Contaminant concencrations Leaving che site will be monitored to assure that
these concentrations do not exceed acceptable Limits. Lfpgradient and
downgradient monitoring weLLs wiLL be used for this monitoring. :'

4.2.6 Restrictions

Restriction measures including fence, restriction signs, and deed restrictions

will be used, as described for Alternative 1.

4.3 ALTERNATIVE 3 - OFF-SITE TREATMENT/ DISPOSAL IMPOUNDMENT, INCINERATE HOT
SWAMP MATERIALS, OFF-SITE TREATMENT/DISPOSAL OF REMAINING F019 SLUDGE~IN
SWAMP _~AHP- MONITOR -fiRQUWn

This alternative is a combination of treatment and source control /management.

This alternative satisfies the remedial action goals by eliminating the
contamination sources at the site and reducing exposure to PCB-contaminated

soils by incineration. Additionally, it will eliminate the potential risks to
human health and the environment at the site. The major components of this
alternative include the following:

• Off-site treatment/disposal of impoundment materials
• Incineration of hot swamp materials
• Off-site treatment/disposal of remaining F019 sludge in swamp

• aes-frrrctionT"

A plan view of this alternative and typical cross sections are shown in

Figures 4-6 and 4-7, respectively.

4.3.1 Off-Site Treatment/Disposal Impoundment
All the F019 wastes in the southern and northern impoundments and sludge pit
(5,570 cubic yards) will be excavated to cleanup levels and hauled to a

permitted landfill facility or a reclamation/reuse facility, as required.
This will eliminate the source for potential ground water contamination at the

impoundment area. Adequate treatment will be accomplished by stabilization/
solidification of the heavy metals and by an oxidation process for destruction
of cyanides within the waste material. Due to the limited quantity of wastes,
on-site treatment of the excavated materials prior to off-site transportation
is not warranted; therefore, the waste material will be treated at the dis-

posal facility before Landfilling. The excavated materials will be dewatered,
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if required. The dewatering process may consist of simply placing the wastes
on an engineered pad or use of a mechanical (vacuum, filter press, or belt
press) dewatering system.

Excavation is performed using conventional equipment. A hydraulic excavator

removes waste and a front-end loader removes waste from the excavation to keep
the work area clear. The excavated areas of the impoundment will be back-
filled with clean borrow (approximately 5,600 cubic yards).

4.3.2 Incineration of Hot Swamp Materials
Hot swamp materials (50 cubic yards) will be excavated, drummed, transported,
and incinerated at an approved incineration facility.

4.3.3 Off-Site Treatment/Disposal of Remaining F019 Sludge in Swamp
Remaining F019 sludge in swamp (3,250 cubic yards) will be excavated to
cleanup levels and hauled to an approved permitted landfill. The excavated
area will require no further backfilling since the average depth of the sludge
within the swamp is approximately 1.7 feet. The swamp area will be graded, as
required, and seeded to promote the revegetation of this area. These
materials will be treated before landfilling. Because of possible instability
of the swamp, roadways should be installed and used in the swamp excavation.

4.3.4 Monitoring" of—Ccaujnd Wa,Ce*'
Monitoring of .g-po*mtf*water is per

4.4 ALTERNATIVE 4 - OFF-SITE TREATMENT/DISPOSAL IMPOUNDMENT, INCINERATE F019
SLUDGE IN SWAMP, AMD MOHItOR1 IKUUHD MATBR

This alternative is a combination of treatment and source control/management.
It is similar to Alternative 3, except the remaining F019 sludge in the swamp
will also be incinerated rather than treat/disposal. The major components of
this alternative include the following:

• Off-site treatment/disposal of impoundment materials
• Incinerate F019 sludge in swamp v

g gramid rratrr.
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A plan view of this alternative and typical cross sections are shown in

Figures 4-8 and 4-9, respectively.

4.4.1 Off-Site Treatment and Disposal of Impoundment Materials
All F019 sludges (5,570 cubic yards) at the impoundment including the sludge
pit will be excavated to the cleanup levels for the F019 wastes. Similar to
Alternative 3, these sludges will be transported to an approved permitted

landfill or a reclamation/reuse facility, as required. Additionally, the
excavated area at the impoundment will be backfilled with clean borrow.

4.4.2 Incinerate F019 Sludge in Swamp
All F019 sludge in the swamp (3,300 cubic yards) will be excavated, properly
containerized, and transported off site to an approved incineration facility.
The total excavation at the swamp is estimated to be approximately two feet.
Therefore, the excavated area will be left as it is, with no further back-
filling since the average depth of the sludge within the swamp is approxi-
mately 1.7 feet. The swamp area will be graded, as required, and seeded to

promote the revegetation of this area. Removal of these materials will
eliminate the major contamination source of PCBs at this site, while
incineration contributes to the total destruction of PCBs and the minimization
of associated environmental risks.

Monitoring of ̂ r̂ ynd-varSf̂ wiTr be perform̂ â â̂ aiLLar to Alternative 2.

4.5 ALTERNATIVE 5 - ON-SITE TREATMENT/LANDFILL IMPOUNDMENT, INCINERATE HOT
SWAMP MATERIAL, OFF-SITE TREATMENT/DISPOSAL OF REMAINING F019 SLUDGE IN
"&AVR-, 4MJ1 WW.T.T1QB. GRAUM! WA.TER.

This alternative is a combination of treatment and source/management. This
alternative is similar to Alternative 3, except on-site landfill will be used
for disposal of impoundment: materials rather than using off-site disposal.
The major components of this alternative include the following:

• On-site treatment/landfill impoundment
• Incinerate hot swamp materials
• Off-site treatment/disposal of remaining F019 sludge in swamp
• Monitoring ground water
• Restrictions
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A plan view of this alternative and typical cross sections are shown in

Figures 4-10 and 4-11, respectively. Details on each component are described
below.

4.5.1 On-Site Treatment/Landfill Impoundment / / j /• ,, ̂  / ̂  j< /_•
The impoundment materials (5,570 cubic yards) will be excavated.and placed at
an on-site landfill to be constructed at the general location of the sludge
pit. The landfill will be constructed meeting the RCRA standards for disposal
of hazardous waste. In addition, the bottom of the landfill will be con-

structed above the 100-year floodplain elevation (**U feet MSL). Tills illUtTs
-»fe*fee—AftftgyTor" c'omp 1 iance~wltfi~rOO^yeav-Maa^ pr«*»ea»>en. The cross section
for the on-site landfill is shown in Figure 4-12.

The construction of the on-site landfill (RCRA fy^e vault.") will be performed
in nine steps. Step 1 includes excavation of the northern impoundment
including earthen berm divider material (2,190 cubic yards) and temporary
storage of excavated materials at the southern impoundment area. Step 2
includes backfilling the excavated area and construction of the treatment
pad. Step 3 includes excavation of the sludge pit (1,500 cubic yards),
temporary storage at the treatment pad, and backfilling the excavation area.
Step 4 includes the addition of approximately 10 feet of fill and compaction
for preparation of the landfill area (approximately one acre) and raising the
elevation to &tt feet MSL (100-year floodplain). Step 5 includes the
construction of the landfill. Step 6 includes the treatment of the wastes
stored at the treatment pad and placement at the landfill (RGRA LJUL »a*ii).
Step 7 includes the treatment of the wastes stored at the southern impoundment
area and placement at the landfill. Step 8 includes excavation of the wastes
at the southern impoundment, treatment, and placement at the landfill.
Finally, Step 9 includes capping of the landfill, backfilling the southern

impoundment, and revegetation of the landfill and the site area.

The impoundment material will be treated for metals and cyanides to levels
which will meet the F019-type waste pretreatment (treatment) requirements for
disposal. The treatment system will be installed at the treatment pad
adjacent to the landfill (RdOT-type vault)". ' The treatment pad will include a

six-inch concrete pad which will serve as the temporary storage area before
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che wasce treatment. The waste materials will be mixed with a solution of
sodium hypochLorite for oxidation/destruction of cyanides. Mixing will be
performed in a rotary mixing tank(s) similar to a cement mixing truck. After
the completion of oxidation treatment in the mixing tank, the waste material

will be mixed with adequate quantities of stabilizing/solidifying agents
required for the lime-based solidification technique. Solidification results
in the production of monolithic block binding. Therefore, significant heavy

metal reduction in solubility, mobility, and structure permeability will be
achieved. The quantitative and qualitative specifications for oxidation and
stabilization will be defined during a treatability study program required

prior to implementation of this alternative. The treated materials will then

be placed inside the RCRA landfill. The exposed surface of materials is
covered with foam for suppressing dust during this storage period until

capping of the landfill is initiated. All excavated areas within the
impoundment areas will be backfilled with clean borrow and revegetated.

The RCRA landfill will contain primary clay plus a synthetic membrane
composite liner and a secondary synthetic membrane liner. In addition, it
will be constructed with a leak detection system and leachate collection

system. The landfill will be capped using a RCRA-type multilayer capping
system. The cap will include a clay liner, synthetic liner, flow zone
(drainage net and geotextile fabric), IS inches of soil, 6 inches of topsoil,
and vegetation. Figure 4-4 shows a typical cross section for a RCRA type
liner.

The landfill will be approximately one acre and approximately 20 feet high
(top elevation of 350 feet MSL). This includes a 150 percent volume increase
due to the addition of the stabilizing agents during the treatment process
before Landfilling.

Controlling design parameters used to design the on-site treatment/vault
are: (1) volume of waste, (2) volume of additives (especially solidifying
agents, and (3) RCRA requirements for landfills.
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4.5.2 Incineration o£ Hot Swamp Material

Similar to Alternative 3, the hot swamp materials (50 cubic yards) are exca-
vated, containerized, transported, and incinerated at a permitted incineration
facility. Incineration will contribute to both waste reduction and waste

detoxification.

4.5.3 Off-Site Treatment/Disposal of Remaining F019 Sludge in Swamp
Similar to Alternative 3, the remaining F019 sludge in swamp (3,250 cubic
yards) will be excavated, containerized, and transported to an approved

permitted landfill. These materials will be treated before landfilling at the
disposal facility.

4.5.4 Monitoring of the Ground Water -^
Monitoring of the ground water will be done similar to Alternative >.

4.5.5 Restrictions

Restriction measures including fence, restriction signs, and deed restrictions
will be used as described for Alternative 1.

4.6 ALTERNATIVE 6 - ON-SITE TREATMENT/LANDFILL IMPOUNDMENT, INCINERATE SWAMP
MATERIALS, AND MONITOR GROUND WATER

This alternative is a combination of treatment and source control /management .
This alternative is similar to Alternative 5, except all the swamp materials

are incinerated. This alternative satisfies the remedial action goals by

containing the contamination sources at the site and by detoxification of the
PCB-contaminated swamp materials using incineration. The major components of
this alternative include the following:

• On-site treatment/landfill impoundment
• Incineration of swamp materials
• Monitoring of the ground water >-
• Restrictions

A plan view of this alternative and typical cross sections are shown in
Figures 4-13 and 4-14, respectively. Details for each component are described
below.
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4.6.1 On-Site Treatment/Landfill Impoundment

Similar co Alternative 5, the impoundment materials (5,570 cubic yards) will
be excavated, treated, and placed in an on-site landfill (ftCELff̂ Type vauTDi

Details for on-site treatment/landfilling are provided in Alternative 5.

4.6.2 Incineration of Swamp Materials

Similar to Alternative 4, all the swamp materials (3,300 cubic yards) will be

excavated, containerized, transported, and incinerated at an approved, permit-
ted incineration facility. Incineration provides the best technique for

destruction of PCBs; therefore, it minimizes the associated environmental

risks.

4.6.3 Monitoring of the Ground Water

Monitoring of the ground water will be performed as described for
Alternative 2.

4.6.4 Restrictions

Restriction measures including fence, restriction signs, and deed restrictions
will be used as described for Alternative 1.

4.7 ALTERNATIVE 9 - ON-SITE TREATMENT/LANDFILL IMPOUNDMENT, INCINERATE HOT
SWAMP MATERIALS, ON-SITE TREATMENT/LANDFILL REMAINING F019 SLUDGE IN
SWAMP, AND MONITOR GROUND WATER

This alternative is the same as Alternative 5 (a combination of treatment and

source control/management), except for the remediation of the swamp materials.

The swamp F019 sludges after removal of hot materials will be treated and
disposed of on site. The major components of this alternative include the
following:

• On-site treatment/landfill impoundment
• Incineration of hot swamp materials
• On-site treatment/landfill of remaining F019 sludge in swamp
• Monitoring of the ground water
• Restrictions

A plan view of this alternative and typical cross sections are shown in
Figures 4-15 and 4-16, respectively.
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4.7.1 On-Site Treatment/Landfill Impoundment

Similar to Alternative 5, impoundment materials (5,570 cubic yards) will be
t - . , . . „ . . • - . _ -

excavated^ treated, and placed in an on-site landfill iflfBft-rypp vaultK

Details on construction of the landfill are provided in Alternative 5. Same

as Alternative 5, the landfill will meet RCRA an<T ARARs requirements, except

this landfill also will be used for disposal of remaining F019 sludge in swamp

(3,250 cubic yards). Since the swamp F019 sludge may contain low and moderate

materials (materials with less than 500 mg/kg PCB), therefore, the landfill
will be designed in a way to segregate the swamp sludges from the impoundment

materials. The landfill will be constructed at an elevation above the

100-year floodplain and installed at the sludge pit general area. The cross

section of the landfill is shown in Figure 4-17. All other treatment
techniques constructional details and steps for the landfill will be the same

as Alternative 5.

4.7.2 Incinerate Hot Swamp Material

Similar to Alternative 3, the hot swamp materials (50 cubic yards) will be
excavated, containerized, transferred, and incinerated at an approved,

permitted incineration facility.

4.7.3 On-Site Treatment/Landfill Remaining F019 Sludge in Swamp

As described before, the remaining F019 sludge in the swamp (3,250 cubic

yards) will be excavated, treated, and placed in the above on-site landfill

'FinHfl~t J in" Mini r hi Special construction of the landfill will provide segrega-

tion of the PCB-contaminated swamp sludges and the impoundment materials. The

landfill will be approximately one acre in area aniĵ jO feet in height. :This

landfill is approximately 70 percent greater in height than the landfill in
Alternative 5 to accommodate the 60 percent increase in waste materials.

• /# -
4.7.4 Monitoring of the Ground Water

Monitoring of the ground water will be performed the same as Alternative 2.

4.7.5 Restrictions

Restriction measures including fence, restriction signs, and deed restrictions
will be used as described for Alternative 1.
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5.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

The detailed evaluations of alternatives are the analyses and presentation of

relevant information necessary to select a site remedy. Each alternative

passing the initial screening (i.e., Alternatives 1, 2, 3, 4, 5, 6, and 9)

will be assessed in a fashion that demonstrates and documents the capacity of
each alternative to satisfy the statutory requirements that must be addressed

in the Record of Decision (ROD). These include the requirements of the CERCLA
and SARA to:

• Protect human health and the environment

• Attain applicable or relevant and appropriate requirements (ARARs) or
support for a waiver

• Be cost-effective

• Provide permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable

• Preferentially select treatment that reduces toxicity, mobility, or
volume as a principal element

Additional statutory considerations relative to the recent emphasis on
evaluating long-term effectiveness and related considerations for each of the
alternative remedial action includes the following:

• Long-term uncertainties associated with land disposal

• Requirements of the Solid Waste Disposal Act

• Persistence, toxicity, and mobility of hazardous substances and
constituents, and their propensity to bioaccumulate

• Short- and long-term potential for adverse health effects for human
exposure

Potential for future remedial action costs if the alternative
remedial action implemented were to fail

Nine evaluation criteria have been developed to address the CERCLA require

ments and considerations listed above as well as additional technical and
policy considerations that have proven to be important for selection among

remedial alternatives. The evaluation criteria are:
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Short-term effectiveness
Long-term effectiveness
Reduction of toxicity, mobility, or volume
Implementability
Cost
Compliance with ARARs
Overall protection of human health and the environment
State acceptance
Community acceptance

5.1 OVERVIEW OF EVALUATION CRITERIA

The nine evaluation criteria encompass technical, cost, and institutional
considerations; compliance with specific statutory requirements; and state and

community acceptance. Descriptions of each criterion are presented in the

following sections.

5.1.1 SHORT-TERM EFFECTIVENESS

The assessment against this criterion considers the effectiveness of each
alternative in protecting human health and the environment during the

construction and implementation period until the response objectives have been
achieved. The following factors will be addressed under this criterion:

• Protection of the Community During Remedial Actions - Addresses risks
that result from implementation of the proposed remedial action (such
as dust from excavation) that may affect human health

• Protection of Workers During Remedial Actions - Assesses risks that
may be posed to workers and the effectiveness and reliability of
protective measures that could be taken

• Environmental Impacts - Addresses the potential adverse environmental
impacts that may result from implementation of an alternative and
evaluates how effective available mitigation measures would be in
preventing or reducing the impacts

• Time Until Remedial Response Objectives are Achieved - Includes an
estimate of the time required to achieve protection for either the
entire site or individual elements associated with specific site
areas or threats

ganman.ftn.aa.

The assessment of alternatives against this criterion evaluates the long-term
effectiveness of each alternative in protecting human health and the environ-
ment after response objectives have been achieved. The primary focus of this

evaluation is the extent and effectiveness of the controls that may be
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required to manage the risk posed by treatment residuals and/or untreated

wastes. The following components will be addressed under this criterion:

• Magnitude of Remaining Risk. - Assesses the residual risk remaining
from untreated waste or treatment residuals after the achievement of
the remedial response objectives

• Adequacy of Controls - Assesses the adequacy and suitability of
controls, if any, that are used to manage treatment residuals or
untreated wastes that remain at the site

• Reliability of Controls - Assesses the long-term reliability of
management controls for providing continued protection from residuals

5.1.3 Reduction of Toxicity, Mobility, or Volume

The assessment against this criterion evaluates the anticipated performance of

specific treatment technologies. This evaluation criterion addresses the
statutory preference for selecting remedial actions that employ treatment

technologies to permanently and significantly reduce toxicity, mobility, or

volume of wastes.

This evaluation criterion focuses on the following factors:

• Treatment processes, remedies they will employ, and materials they
will treat

• The amount of hazardous materials that will be destroyed or treated,
including how principal threats will be addressed

• The degree of expected reduction in toxicity, mobility, or volume
measured as a percentage of reduction

• The degree to which the treatment will be irreversible

• The type and quantity of treatment residuals that will remain
following treatment

5.1.4 Implementability

The implementability criterion addresses the technical and administrative
feasibility of implementing each alternative and the availability of various
services and materials required during implementation. This criterion
involves analysis of the following factors:
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• Technical Feasibility:

- Construction and Operation - Relates to the technical difficulties
and uncertainties associated with a technology. This analysis will
address the alternative as a whole.

- Reliability of Technology - Focuses on the ability of a technology
to meet specified process efficiencies or performance goal and on
the probability that technical problems will result in
nonperformance and schedule delays.

- Ease of Undertaking Additional Remedial Action - Discusses types,
if any, of future remedial actions which may need to be undertaken
and how difficult it would be to implement such additional actions.

- Monitoring Considerations - Addresses the ability to monitor the
effectiveness of each alternative and includes an evaluation of the
risks of exposure that exist if monitoring is inadequate to detect
a system failure.

• Administrative Feasibility:

- Activities needed to coordinate with other offices and agencies
(e.g., obtaining permits for off-site activities or rights of way
for construction).

• Availability of Services and Materials:

- Availability of adequate off-site treatment, storage capacity, and
disposal services

- Availability of necessary equipment and specialists and provisions
to ensure any necessary additional resources

- Timing of the availability of technologies under consideration

- Availability of services and materials, plus the potential for
obtaining competitive bids.

5.1.5 Cost

Cost evaluation of each alternative includes consideration of capital costs

and annual costs. The accuracy provided by these cost estimates ranges from

plus 50 percent to minus 30 percent. A present worth analysis is also
conducted, allowing all remedial action alternatives to be compared on the
basis of a single figure. These three components are discussed in the

following paragraphs:

• Capital Costs - Capital costs consist of direct (construction) and
indirect (nonconstruction and overhead) costs. Direct costs include
expenditures for the equipment, labor, and materials necessary to
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install remedial actions. Indirect costs include expenditures for
engineering, financial, and other services that are not part of
actual installation activities but are required to complete the
installation of remedial alternatives.

Annual Costs - Annual costs are postconstruction costs necessary to
ensure the continued effectiveness of a remedial action. Costs that
must be incurred in the future as part of the remedial action
alternative, such as incineration cost, will be identified and noted
as progressive operating costs for the year in which they occur.

Present Worth Analysis - An economic analysis considering the time
value of money is conducted after completion of the cost estimate to
allow comparison of alternatives. The comparison is made by using a
present worth analysis. Expenditures that occur over different time
periods are evaluated by discounting future costs to the current
year. This single figure represents the amount of money that, if
invested in the base year and disbursed as needed, would be
sufficient to cover all costs associated with the remedial action
over its planned life. A discount factor of 10 percent, a 5 percent
inflation factor, and a 30-year period of performance is used in the
analysis. An exception is made for the off-site disposal of ash.
Considering the landfill statute restrictions and stringent permit
requirements, landfill rates are expected to rise at a faster rate
than other industrial norms. Therefore, a 10 percent inflation
factor is used for off-site disposal.

5.1.6 COMPLIANCE WITH ARARs

This evaluation criterion is used to determine how each alternative complies
with ARARs. ARARs can be categorized into three broad classifications, as

follow:

Containment Specific - These ARARs define acceptable exposure levels
for specific chemicals and are used in establishing remedial action
objectives.

• Action Specific - These typically set controls or restrictions for
particular treatment or disposal activities.

• Location Specific - These typically set restrictions with specific
locations such as wetlands, flood plains, historic sites, etc.

The detailed analysis summarizes which requirements are applicable or relevant

and appropriate to an alternative and the ability of the alternative to
fulfill these requirements. In addition, the alternatives are also assessed
against other information in the form of advisories, criteria, and guidances

that are not ARARs but have been identified by the agencies as criteria to be
considered (TBC) because they have been determined to be necessary to ensure
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protection of human health and the environment and are appropriate for the

site. The Alsco-Anaconda NPL site ARARs and TBCs are presented in Appendix B,

as developed by the state and federal agencies.

5.1.7 Overall Protection of Human Health and the Environment

The assessment against this criterion describes how the alternative, as a

whole, protects and maintains protection of human health and the environ-

ment. The overall assessment of protection is based on a combination of
factors previously assessed under other criteria, including long-term

effectiveness, short-term effectiveness, and compliance with ARARs.

This evaluation focuses on how a specific alternative achieves protection over
time and how site risks are reduced. The evaluation will also indicate how

each source of contamination is to be eliminated, reduced, or controlled for
each alternative.

5.1.3 State Acceptance

This assessment evaluates the technical and administrative issues and concerns
the state (or support agency in the case of state-lead sites) may have regard-

ing each of the alternatives.

The analysis will be limited to formal comments made during previous phases of

the RI/FS and will describe the process used by the lead agency to obtain

input from the support agency during preparation of the RI/FS.

5.1.9 Community Acceptance

This assessment incorporates public input into the analysis of alternatives

and reflects the community's apparent preferences or concerns about alterna-
tives. There is no formal opportunity for public comment during the prepara-

tion of the RI/FS; however, formal public comments are provided during the

30-day public comment period on the RI/FS report and proposed plan. Public

concerns or comments will be addressed in the Record of Decision (ROD) and
responsiveness summary. Where community positions on specific alternatives

have been documented during preparation of the RI/FS, the detailed analysis
will address those features the community supports, has reservations about, or
opposes.
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5.2 PRESENTATION OF INDIVIDUAL ALTERNATIVE ANALYSIS

The fol lowing sections present the analysis of each alternative against the
nine criteria discussed in Chapter 3.0. T*"» p r n r " l 1 ' J ;»•"•"* «••»•••• • • • • • • • • i n

5.2.1 Analysis of Alternative I

Short-Term Effect iveness
, Vl/HIA

included are construction of a security fence (8 feet high and approximately
1,000 feet long) to control public trespass, deed restrictions (use

restriction to control future use of "n'rrV inti griniM "tilriT Tnm'rnrinQi

Contaminants detected on the site in the F019 sludge that may pose human
health problems include arsenic, cadmium, chromium, cyanides, and PCBs.
Potential receptors identified around the site include 1,320 residents of
Gnadenhutten community. As indicated by the mayor of Cnadenhutten, a high

percentage of inhabitants are over the age of 55 years, and a large number
work for Alsco; therefore, the potential for Alsco employees to be exposed to

the waste is greater than the general public.

Dermal contact or oral ingestion are the major routes of exposure for Alsco
employees; however, the proposed security fence around the waste area will

eliminate the potential for casual employee or public exposure to contaminated
waste. Employees with reason to enter the fenced area will be aware of the
contaminants present.

The inhalation pathway is not a via.ble route of employee exposure due to the
highly liquid nature of the waste and that the sludge will remain undisturbed
in the no-action alternative. High water content (preventing dust or dry
conditions) in sludge and vegetation overgrowth in and around the waste
disposal areas will reduce the air emissions.

Surface and ground water are the principle modes of contaminant transport from
the Alsco site. Metals and PCBs present in the waste under this alternative
have the potential to Leach and migrate toward the ground water and/or the
Tuscarawas River.
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Dilution calculations have shown that, under low-flow conditions in the

Tuscarawas River, the contribution of contaminants from ground water will not
have a significant impact on public health and the environment. There are no
Identified human health risks for metals (except arsenic), cyanide, or

organics (except PCBs) at the site.

The Tuscarawas River water quality data are generally in compliance with the
regulatory guidelines, except for chloride, iron, and manganese around the
Gnadenhutten site. U.S. EPA's VHS Model calculation shows that the postulated
drinking water intake point 50 meters from the leaching sludge does not exceed
U.S. EPA's Safe Drinking Water Act (SDWA) standards or U.S. EPA Water Quality •

Criteria (WQC).

Excess cancer risks due to arsenic and PCBs exist on site for the direct
contact scenario; however, a proposed security fence will eliminate direct

contact of human receptors with the waste material.

Long-Term Effectiveness and Permanence
Under this alternative, no direct engineering controls are provided to prevent
exposure to sludges and contaminated soils. There is a 100 percent
probability of the continuation of contaminants leaching from the site and

reaching to the Tuscarawas River and ground water.

The Tuscarawas River is not used as a drinking water source by the town of
Gnadenhutten. The river is largely used for recreation. WQC data indicate
that there is no identified potential for exposure to contaminants due to
boating, fishing, and swimming.

Since the PCB source is Aroclors 1248 and 1254, the site will continue to be a
threat if remediation is not accomplished. In addition, the toxicity over
time will not decrease for the PCB contaminated waste materials.

Reduction of Toxicity, Mobility, or Volume

For the purposes of this evaluation, reduction in toxicity is defined as an
alteration of chemical structure to render the constituent less harmful to
human health. Likewise, a reduction in mobility would be achieved by chemical

fixation or solidification. Finally, treatment technologies such as
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incineration are considered Co represent methods that would reduce the total

waste volume requiring disposal.

Mo reduction in toxicity, mobility, or volume will occur since no treatment is
employed in the no-action alternative.

Implementability
Mo major construction is proposed for this alternative, therefore, no tech-
nical difficulties will be experienced and permitting will not be required.
The approximate time frame to complete this alternative is three months.

Cost
Capital and annual costs were estimated for Alternative 1. A present worth
analysis was also conducted. These costs are discussed below and are
summarized in Table Al of Appendix A.

Capital Cost
Capital costs for this alternative include direct capital costs for the
equipment, labor, -"^-m"f ««-j ii •- »a*.aea?ry_ |-n ingVill tin lil['T i unTT""— rH"i — Prr

tha iBoniuai ing U'f "gtU'uud"-v*ta»- and the fence to secure the NPL site. Indirect
capital costs for engineering and contingencies are also included. The total
capital investment for this alternative is $9*Y<JOtn

Annual Costs
fot Lhl'a alternative- a*o»ojtp«ufcttd 6a. iaatude eeat'31 for-mont for i n g

and alaLibiLUJal aiialjuiji • Costs are also included every five years for a
reevaluation of this alternative, as required by SARA. Total annual costs are
estimated to be $£7TTTUO per year.

Present Worth

A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-year period. The present worth value of
this alternative is fil ,11^,718...

Compliance With ARARs

Alternative 1 no action would not meet any of the ARARs and TBCs determined

applicable for the Alsco-Anaconda NPL Site.
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Overall Protection of Human Health and the Environment

Based on the remedial investigation and risk assessment results (IT, 1989),
the contribution of ground water constituents to the river will not have a

significant impact on the public health or environment.

However, excess cancer risk is calculated to exist for those subpopulations
that ccme into direct contact, via trespass, with Areas 1, 2, 3, 4, and 5 PCB

sludges at the site. Therefore, the no-action alternative does noc provide
overall protection of human health and the environment.

State Acceptance
The state generally prefers that the waste materials did not remain within the
100-year floodplain. Since there are other feasible alternatives for this NPL
site, the no-action alternative should not be considered.

Community Acceptance
Public concerns and comments will be addressed in the responsiveness summary
and ROD.

5.2.2 Alternative 2 - Consolidate/Cap Impoundment, Incinerate Hot Swamp
Materials, Slurry Wall/Cap Swamp, Flood Berm, and^Monitor Ground
Water

Short-Term Effectiveness
Ti'jL •feli'fct.'i.Ti WAV tt/t tKSX&L -UTi "OWfe 'MfflimuiiVL'J -iftftVUfc f*?W«V..V5rti VI fL

consolidation of sludges from the northern impoundment; however, there is a
potential for environmental release of organic vapors and PCBs during
excavation from the southern impoundment sludge and hot swamp material
containing greater than 500 mg/kg PCBs.

Removal of above 500 mg/kg PCB material from the site will immediately
eliminate the major source of potential carcinogens from site. This will
reduce leaching of PCBs into ground water and the Tuscarawas River.

Other construction activities such as installation of a RCRA-type liner and
cap and slurry wall construction will not pose any environmental concerns and

will have immediate beneficial effect on off-site migration of contaminants.
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Construction of the berra along the downstream of the swamp area may release

airborne participates containing metals and a low concentration of PCBs, thus
posing a potential for inhalation exposure to the public and Alsco employees.

Proposed spraying of stockpiles with foam or dust suppressant will reduce the

environmental release of airborne particulates . As indicated in the Liner

design, clay will be used at the bottom of the impoundment. Trucking of the

clay borrow materials has the potential for release of noncontaminated

particulates in the air.

During the construction of the slurry wall and capping of the swamp area,

there is potential for dermal contact and/or inhalation exposure of PCBs to
construction workers. However, these workers will be adequately protected by

clothing and respiratory protection. Leaving less than 500 mg/kg of PCB-

containing sludge may be detrimental to the environment if the slurry wall/cap

fails. There is also the potential of human exposure to PCBs if the site

security system fails.

The installation of the slurry wall will stop short-term incremental contami-

nation of ground water and the Tuscarawas River. Adtfrrr-ionally; tLeaitiiuiiL and

If proper respiratory and dermal protection for workers (i.e., protective

clothing, etc.) are provided, unacceptable risks posed to workers during the
implementation of this alternative are reduced to acceptable levels.

Long-Term Effectiveness
This alternative provides long-term protection to human health and
environment .

Excavation and consolidation of sludge from the impoundment following emplace-
ment in a RCRA-lined landfill and cap will eliminate the potential for contact

with human receptors. This will also eliminate leaching and migration of

contaminants from the sludge into ground water and the Tuscarawas River. The
leachate collection and leak detection system will monitor the effectiveness
of the aCRA Landfill.
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An RCRA-type liner and cap consisting of clay, synthetic liners, ieachate

collection, and monitoring system is a U.S. EPA-accepted land disposal
technique. The containment technique will significantly reduce risk to human

health and the environment.

Removal of hot swamp material containing greater than 500 mg/kg PCBs will
reduce the potential carcinogenic risks to human receptors. Further, this

will eliminate the possibility of leaching and migration of PCBs into ground
water and the Tuscarawas River. Construction of a 25-foot-deep slurry wail

with 1 x 10 cm/s permeability will stop the movement of contaminants in
ground water and the Tuscarawas River. The slurry wall with ground water

extraction wells inside the slurry wall will maintain separation between the
swamp waste and ground water. In addition, an RCRA-type cap over the swamp
area will prevent infiltration of precipitation into waste and limit the
potential for leaching.

Soil-bentonite slurry walls have been demonstrated to be reliable in the
control of ground water at other installations. The effectiveness of the
slurry wall is monitored with monitoring wells. The potential for failure of
the slurry wall is quite small if adequate design and proper construction
measures are adhered to. Although unlikely, failure of the slurry wall would
cause reentry of contaminants to the ground water. This does not pose an
imminent threat since there are methods available to repair the wall. The
methods include grouting of cracks, reexcavation and backfilling, or placement
of a synthetic liner. In addition, the ground water is being pumped and
treated. This will create a hydraulic barrier for off-site migration of
ground water and the contaminants.

Routine maintenance of the cap leachate collection and monitoring should
provide long-term reliability for the Alsco-Anaconda site.

The risk from the residual wastes remaining on site, should the containment
system fail, will be small. The inward ground water gradient due to pumping
keeps contaminants from migrating out through the wall.
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Installation of the berm (10 feec high by 700 feet long) along the Tuscarawas

River will prevent a 100-year flood from reaching the residual waste materials
on site should a flood event occur. The berm will requjrtie routine maintenance
to maintain the stability of the structure. The long-term reliability will be

provided as long as the Tuscarawas River does not elevate higher than the

10-foot-high berm.

Excavation and removal of hot PCB sludge from the swamp area will leave
residual PCB concentrations of 10 mg/kg in soil. This concentration is

acceptable for the nonrestricted area by U.S. EPA according to TSCA (Federal
Register, Vol. 53, October 19, 1988). The RCRA cap and the slurry wall will
further reduce the migration potential of PCBs.

Reduction of Toxicity, Mobility, or Volume

This alternative employs the construction of a RCRA landfill for impoundment

materials, thermal treatment for swamp sludges with levels above
500 milligrams per kilogram (mg/kg) of PCBs, a RCRA cap and slurry wall around

the remaining swamp materials.

The construction of a RCRA landfill would reduce the potential of exposure to

impoundment constituents, but would not result in the reduction of toxicity,

mobility, or volume of impoundment wastes. Incineration of swamp sludges with
levels greater than 500 mg/kg will result in both a reduction of toxicity and

volume of waste. The excavated PCB waste volume will be reduced by approxi-
mately 15 percent after incineration. The construction of a slurry wall
around the swamp perimeter and a RCRA-type cap will limit migration of con-
stituents to ground water and the potential for human exposure via direct
contact, but will not result in a reduction of toxicity, mobility, or volume.

The construction of a berm will contain waste materials on site during a

100-year flood, reducing the potential for off-site migration, but will not

reduce toxicity, mobility, or volume.

Ground water treatment utilizing chemical precipitation and oxidation/

chlorination will reduce levels of heavy metals, fluoride, and cyanides in
ground water to state ARARs. Treatment will result in a reduction of toxicity

and mobility of ground water constituents.
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Implementability
Alternative 2 was analyzed against the impLementability criterion which
addresses the technical and administrative feasibility of the alternative.
Discussions of these criteria are provided in the following sections.

Technical feasibility of containment of the Alsco-Anaconda NPL site wastes, in
place, will require several construction activities, including the following:

• Elevation of the waste materials within the northern and southern
impoundments to eliminate the contact of the waste material with
ground water

• A soil-bentonite slurry wall surrounding the swamp area

• A an RCRA multimedia cap covering the entire affected area, including
addition of a compacted low permeability clay-soil layer, installa-
tion of a synthetic HDPE membrane, construction of a flow zone using
synthetic materials, and the grading and vegetation of a soil layer

• Construction of a berm along the bank of the Tuscarawas River

Prior to construction and engineering, investigations to perform the design of
t'ne slurry 'oacfciill mixture will necessitate exploratory 'oorings along t'ne
proposed trench alignment.

Slurry walls have been installed to retard the movement of ground water and
Leachate at numerous waste sites. These walls have been constructed at sites
having widely divergent geologic, hydrologic, climatic, and demographic
characteristics. Slurry cutoff walls are not impermeable and some leakage is
expected; however, soil-bentonite walls are generally designed to meet a
permeability of 10 cm/s or lower. Because they provide lower permeabilities
than cement bentonite, soil-bentonite walls are the most common type of wall

applied to waste site remediation.

The design and construction activities for slurry trenches are relatively
simple as long as thorough site investigation results are available and design
and construction firms involved are experienced with slurry trench construc-
tion techniques. Sound construction methods along with strict adherence to
quality controls are important requirements in the installation of the slurry
wall. Improper installation may lead co the development of "windows" within

5-14



00002105
INTERNATIONAL TECHNOLOGY CORPORATION

the wall (zones of high permeability), a condition which can significantly

impact the total performance of the barrier system.

To verify and document that the soil-bentonite wall is constructed in
accordance with the design and specifications, a field quality control program

is developed and implemented. This program typically consists of testing the
following items:

• Slurry preparation (viscosity and filtrate loss)

• Slurry in trench (density and sand content)

• Trench excavation (alignment and depth)

• Backfill in mixing area (slump, moisture content, and gradation)

• Backfill in trench (density, sounding along backfill surface, and
permeability)

• Bentonite (manufacturing certification)

• Water (pH and specific conductivity)

In addition to the testing and documentation of the above items, the following
observations are made:

• Level of slurry in trench (trench stability)

• Level of backfill in trench (proper placement and advancement of
backfill)

• Cuttings from the trench bottom (proper keying and cleaning of trench
bottom)

Based on IT's experience in designing and constructing slurry walls, a high-
level of confidence is attained after the completion of the filter cake and
short-term permeability testing program. The long-term permeability tests are
then conducted to confirm the short-term results (which indicated that the
slurry wall will not undergo chemical breakdown from the worst-case site
leachate). At this point (short-term) in the testing/design program, sound
conclusions can be drawn with respect to the effectiveness of a particular
design soil-bentonite mixture. In the unlikely event that no slurry wall
mixtures pass the long-term compatibility tests, a different engineering

solution will have to be developed.
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The long-term reliability of the slurry wall at the Alsco-Anaconda NPL site
will rely on the final design and quality of construction. The design process
allows for proper backfill mixture development and long-term permeability
testing under worst-case conditions. In addition, the in situ permeability of
the slurry wall may improve (reduce) due to the impervious filter cake forma-
tion along the sides of the trench during construction.

The potential of wall failure is quite small if adequate design and proper
construction measures are adhered to. However, potential wall failure can be

due to chemical contaminant, stress/strain forces causing structural failure,
or improper design and/or construction methods. In most cases, wall failure
is due to poor design and construction specifications or lack of supervision
during installation. Many problems can be avoided entirely with the proper
knowledge and the ability to use it.

A breach in a wall caused by chemical attack usually originates in one small
area of the wall. The cause for deterioration can be due to one of two
factors: (1) an area of weakness exists in the wall, such as the type
produced by inadequate mixing of the backfill material during construction or
(2) the contaminant concentration is greatest in one location, e.g., a
floating solvent layer present in the ground water column. In either case,
the bentonite becomes dehydrated in one portion of the wall which causes an
increase in porosity. This can result in a piping failure and an eventual
breach in the wall. In the case where the cause for the breach is the nature
of the contaminant and the wall material has a permeability specified in the
design requirements, there is little that can be done to permanently restore
the wall. A slurry wall is probably not the proper solution for that
particular problem and a revision of the engineered solution should be
required.

On the other hand, if a breach is due to a hole in the wall and the hole can
be located with some accuracy, two restorative possibilities exist: (1) a
synthetic liner can be placed along one side of the wall and (2) the breached '
area can be reexcavated and rebackfilled. In the case of a soil-bentonite
wall, the soil-bentonite mixture tends to slide into any reexcavation,
requiring that a long section of trench be dug out and rebuilt (Ryan, 1977).
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Wall failures related to physical stress/strain forces do not usually result

in a breach. Instead, physical stresses can cause cracking, which then allows
Leachate seepage through the wall. This type of failure rarely occurs (Ryan,
1977). If it does, however, there are three restorative actions that can be
taken: (1) grouting of the cracks, (2) the reexcavation and rebackfilling of
the wall (if the wall material consists of cement-bentonite), or (3) placement
of a synthetic liner.

The third type of failure is not a failure of the wall but failure to properly
construct a wall. This is due to either inadequate excavation and keying into
the aquiclude or poor backfill design and/or mixing. The most frequent

results of not keying into the underlying aquiclude properly is the seepage of
leachate under the wall. This can be remediated by reexcavation and reback-
filling, if the problem area can be located. Wall failure due to permeability
higher than the design requirements is a problem that should never occur.
Proper construction supervision and backfill design specifications will
prevent this type of failure.

The installation of the RCRA cap should present no technical difficulties;

however, strict QA/QC procedures should be followed in the field when placing
each layer of the cap. The RCRA cap effectively reduces infiltration of
rainwater, thus, reduces leachate generation, and limits the potential for
human exposure to site constituents via direct contact. The expected design
life and reliability of this cap, (synthetic liner supported by a low-
permeability base) is estimated for a long period (approximately SO to
100 years). However, proper maintenance of the cap is necessary.

This containment system (i.e., slurry wall and cap) is monitored to detect any
unexpected migration of site contaminants. Monitoring of the slurry wall
usually involves monitoring of ground water levels inside and outside of the
wall to ensure that design head levels are not exceeded. Ground water quality
monitoring can be used to determine the effectiveness of the entire remedial
effort. In the unlikely event that the monitoring system fails to detect a
failure in the containment system, the risk of exposure is small because
contaminants that may pass through the wall into the ground water will be

^ collected and treated (if required).
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The time frame to complete Alternative 2 is as follows:

• Engineering Design - Approximately 12 months
• Remedial Action Activities - Approximately 6 to 9 months

Availability of Materials and Services

The necessary equipment, materials, and services for this alternative are
commonly available. The installation of the slurry wall utilizes commonly

available construction equipment and techniques. However, they should be
Installed by specialty contractors. Commonly available construction equipment

techniques and material will be used for installation of the cap. Most of the
soil materials for capping are readily available in most areas of the country
and synthetic materials are widely manufactured and distributed. The
equipment used for implementing this technology is mostly standard road
construction equipment; however, some specialized testing and installation
equipment must be supplied by the synthetic liner installer or soil.testing
company.

Administrative Feasibility
Access to other properties may be required to install monitoring wells and for
sample collection at receptor(s).

Costs
Capital and annual operating costs were estimated for Alternative 2. A

present worth analysis was also conducted. Capital and base annual operating
costs for this alternative are summarized in Table Al of Appendix A.

Capital Costs
Capital costs for Alternative 2 include direct capital costs for the equip-
ment, labor, and materials necessary for removal and incineration of the
F019 sludge contaminated with PCBs greater than 500 ppm and installation of
the slurry wall, cap, flood berm, fence, and compliance wells, if required.
Indirect capital costs for engineering and contingencies are also included.
The total capital costs for this alternative are $1,637,000.
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Annual Costs

Annual, costs for this alternative are expected to include costs for monitoring
and statistical analysis and maintenance and inspections. Costs are also
included for a reevaluation of this alternative every five years, as required
by SARA. Total annual costs are estimated to be $85,000 per year.

Present Worth
A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount rate over a 30-year period. The present worth value of

this alternative is $2,962,389.

Compliance With ARARs
Alternative 2 does not meet all of the ARARs and TBCs determined applicable
for the Al sco-Anaconda NPL Site. The ARARs and TBCs pertaining to this
alternative are summarized in Table 5-2 and Appendix B.

; . — . . . . . / . < -

The ma jo* ARAR frhat-frhifr-aXfrernatvre will- -~^- """̂  if ^f>Ar '*7A*-*A-19 //frTri<:ng ,.' • •''
waste materials will be located within- fche- floodplain **** a 1 tn nishin 300 faat

arawj RW<MW In- addition-,-- thrS"

RH1 Mfri 592 whirh dO?i.._nnr iiLlnw wan»n- mftttrwiail ft ,r,Q ,rnmi|n_. in, an
area- where— a~aSeabte aqui f er~ i »- -located,. .

As previously discussed in this report, ground water will be investigated as a

separate operable unit; therefore, this alternative will not meet the MCLs or
accummulative cancer risk of greater than 10 to 10 , which ever is more
stringent.

Overall Protection of Human Health and the Environment
The high-level PCB sludges would be removed from the site and the impoundment
and swamp materials remaining on site will be capped and contained. These
actions would reduce the potential for dermal contact and significant constit-
uent migration to ground water. The berm is expected to contain waste con-
stituents on site in the event of a 100-year flood. Pumping ground water
inside the swamp slurry wall and ensuring a separation between the waste and
ground water will further minimize potential for waste migration to the ground
water.
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In summary, this alternative controls the off-site migration and thereby

reduces the potential for human health and environmental impacts. The primary
risk to human health is addressed by removal of high-level PCB sludges and

containment of remaining swamp sludges, although the potential for future

impacts from two on-site RCRA landfills exist. Any short-term impacts would

be minimized by dust suppression measures. Additionally, ground water is
-' * ' i '- * . '

treated to meet sx*€c wate-g quality ""standards- providing greater protection of
human health and the environment.

State Acceptance

The state generally prefers that all the waste materials be removed from the

100-year floodplain rather than partial removal and containment of the
remaining waste materials supplemented with a berm to control flood waters as

described by this alternative.

Community Acceptance
Public concerns and comments will be addressed in the responsiveness summary

and ROD.

5.2.3 Alternative 3 - Off-Site Treatment Disposal Impoundment, Incinerate
Hot Swamp Materials, Off-Site Treatment/Disposal of Remaining
F019 Sludge in Swamp>—and Moniten- qmmul Wafteg-

Short-Term Effectiveness
This alternative, combining source control and management, will have immediate

effect since the removal of the waste will eliminate the potential risks to
human health and the environment at the site. This alternative satisfies the

remedial goals by eliminating the contamination source at the site and
reducing potential exposure to PCU'contaminated sludges by off-site
incineration.

Excavation and transport of sludges from the northern impoundment will pose
minimal environmental concern because there is low potential for organic vapor

or dust release during excavation or transport. The sludge from the southern
impoundment has potential to release low concentrations of organic vapors to
the environment during excavation. Other treatment processes such as

dewatering of sludge, destruction of cyanide by oxidation, stabilization,
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solidification, etc., will be done off sice; therefore, there is no potential

impact on the near-site environment or employee exposure due to this
process(es).

Excavation and removal of impoundment sludge to F019 clean closure cleanup

levels olf to a health-based cleanup level and backfilling with clean borrow
will immediately reduce the potential for leaching of the contaminants from
the sludge into ground water and/or the Tuscarawas River. If this is not
achievable, then RCRA closure and postclosure care monitoring will be

conducted, as required.

Excavation and removal of hot swamp material for off-site incineration will
reduce the potential for human contact with the carcinogenic material. During
excavation and removal of swamp sludge, there is a potential for worker dermal
contact or inhalation exposure to PCBs; however, this can be eliminated by
implementation of proper health and safety procedures. Removal of additional
material from the site to F019 CTmieul RegllsTUP 1909) cleanup levels will
eliminate the source and potential for human health risks.

Other components such as irrurisy mrmnraa y— mHt-mtri-' mrfrrvM' miT'?inv'fTTf-nrr
development" vt Ehev*»tt€>- and- surface and ground water management will
significantly reduce the potential of residual contaminants posing an
environmental problem.

Long-Term Effectiveness and Permanence
This alternative provides long-term protection to human health and the
environment. Removal of F019 sludge from the site will eliminate the
potential source of contamination. Since the waste will be removed from the
site, no long-term engineering design and controls are necessary. Security
controls and surface water management programs (rniUlllCAFlRg1} will eliminate the
residual contamination-. Elimination of the flood protection plan will have no
effect since all the waste will be removed from site.

Reduction of Toxicity, Mobility, or Volume
Alternative 3 will result in the reduction of toxicity and mobility of
impoundment F019 waste constituents by off-site stabilization/solidification
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of heavy metals and oxidation and destruction of cyanides prior to off-site

disposal.

Excavation and incineration of the swamp materials with PCB levels greater
than 500 mg/kg will result in a reduction of both waste toxicity and volume.

The remaining swamp material will be excavated to F019 cleanup levels and
treated, similar to impoundment wastes, prior to off-site landfill disposal.
This procedure will reduce the toxicity and mobility of the swamp waste

constituents prior to disposal. Additionally, source removal will preclude
waste migration due to flooding.

Implementability
Implementation of Alternative 3 will require several construction activities
including:

• Removal and off-site disposal of the impoundment F019 sludge material

• Removal and off-site incineration of the swamp F019 sludge material
contaminated by PCBs greater than 500 ppm

• Removal and off-site disposal of the remaining swamp F019 sludge
material

.r . . IT

The F019 sludge material from the swamp which is contaminated with PCBs
greater than 500 ppm will be drummed in 30-gallon plastic drums as required by
the off-site incineration facility. Exposure of on-site personnel to the site
contaminants must be considered in all the removal steps for this alternative.

The remaining F019 sludge material in the swamp and the impoundment
F019 sludge material will be removed and transported in bulk to the respective
disposal facility.

Suf f icienc— axea_ is available on-site for the installation of the ground water
treatment unit (if required-)*.̂  The on-site installation activities include
foundation preparation, installatiolf-o^the extraction wells, the chemical
precipitation process, and the chemical oxi^a^i^n/chLorination process. The
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rtilialiiirtTy of this system depends Largely "on

the sy&Lc

A—gpound wauef mbriltoring"~sysTeTrr-r»-i£is.tailed and piajntiainnl rn mnni"COr~the
effectiveness ot tTTis alternative.

The time frame to complete Alternative 3 is as follows:

• Engineering Design - Approximately 12 months
• Remedial Activities - Approximately 4 to 6 months

Administrative Feasibility
The off-site incineration of the swamp F019 sludge contaminated with PCBs
greater than 500 ppm will require approval from the incineration facility

prior to the removal of this waste material. Currently, only a few facilities
throughout the country are permitted to handle this type of waste material.

The off-site disposal whether by landfilling or by reclamation, recycling, or
reuse will require approval from the respective facilities prior to the
removal of both the impoundment sludge material and the remaining swamp
F019 sludge which is contaminated with PCBs less than 500 ppm. These
facilities will be required to have approval from state and federal agencies
for handling the F019 sludge material.

Availability of Materials and Services
The necessary equipment and materials for this alternative are commonly
available. The removal of the F019 sludge material from the swamp which is .
contaminated with PCBs should be removed by specialty contractors with
experience in handling PCBs. The off-site incineration and disposal
facilities are limited due to the types of waste material within this site.
Availability of such facilities may be a significant factor in implementation
of this alternative. The equipment used for implementing this technology is
mostly standard construction equipment.

Cost
Capital and annual operating costs were estimated for Alternative 3. A

present worth analysis was also conducted. Capital and base annual operating
costs for this alternative are summarized in Table Al of Appendix A.

5-23



00002114
INTERNATIONAL TECHNOLOGY CORPORATION

Capital Costs
Capital costs for Alternative 3 include direct capital costs for the
equipment, labor, and materials necessary for the removal and incineration of
the F019 sludge contaminated with PCBs greater than 500 ppm; the removal and
off-site disposal of the impoundment sludge; removal and off-site disposal of

the remaining swamp sludge; and f eiim 'ami Lumpliauie wella. Indirect capital
costs for engineering and contingencies are also included. The total capital
costs for this alternative is -$4,263,

Annual Costs A . V . * - ^
Annual costs for this alternative are expected to include costs for monitoring
and statistical analysis and maintenance and inspections. Costs are also.
included for a reevaluation of this alternative every five years, as required
by SARA. Total annual costs are estimated to be $-76 > 000- per year.

Present Worth
A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-year period. The present worth value of
this alternative is £5,450,054.

Compliance With ARARs
Alternative 3 meets all the ARARs and TBCs, except those potentially related
to ground water cleanup. The ARARs and TBCs pertaining to this alternative
are summarized in Table 5-2 and Appendix B.

Overall Protection of Human. Health and the Environment
This alternative combines complete source removal and treatment and consider-
ably reduces any long-term impacts .to human health and the environment. Any
short-term impacts would be minimized by dust suppression measures. Source
removal and the reduction of toxicity volume; would virtually eliminate the
potential for human exposure to waste constituents. This alternative would
provide adequate protection of public health and the environment.

State Acceptance
The state generally prefers that all the waste materials be removed from the

100-year floodplain which will be accomplished in this alternative.
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Community Acceptance
Public concerns and comments will be addressed in the responsiveness summary
and ROD.

5.2.4 Alternative 4 - Off-Site Treatment/Disposal Impoundment, Incinerate
F019 Sludge in Swamp,- and Monica* G»ound Uaeeg

Short-Term Effectiveness
This alternative immediately satisfies the remedial goal by eliminating the
contamination sources at the site and minimizing potential human exposure to

F019 sludge contaminated with PCB.

Since this alternative is similar to Alternative 3, the short-term effects
will be the same as discussed in Section 4.3.8, except that the removal of
additional sludge containing less than 500 mg/kg of PCB sludge from the swamp
area will significantly reduce the risk of PCB contact with human receptors.

Other components of this alternative such as excavation and off-site disposal
of F019 sludge from impoundments, backfilling of impoundments with clean
borrow material, ground/surface water controls and manieeging, and site
management will have an immediate effect on potential reduction in
contamination due to source removal potentially effecting human health risks.

Long-Term Effectiveness
This alternative provides long-term protection to human health and environ-
ment. Removal of F019 sludge and PCB material containing less than 500 mg/kg
will eliminate the potential carcinogens from the site that have potential to
migrate into the Tuscarawas River or come into contact with human receptors.
Since waste will be removed from the site, no long-term engineering design and
controls are necessary, ^niri fy -̂ "» > •• 1 " »" ' Surface water programs
r»^^;i-oT̂ -.g^ will eliminate residual contamination. This will result in
significant long-term improvement in ground water and Tuscarawas River water

quality.
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Reduction o£ Toxicity, Mobility, or Volume

Alternative 4 is identical to Alternative 3, except that all F019 swamp
wastes, in addition to high level PCB swamp sludges, will be excavated to F019
cleanup Levels and incinerated. This option, therefore, results in a reduc-
tion of toxicity and mobility of impoundment wastes similar to Alternative 3.
However, in addition to a reduction in toxicity of swamp wastes realized in
Alternative 3, Alternative 4 would result in an additional reduction in
volume.

Implementability
Implementation of Alternative 4 will require several construction activities

including:

• Removal and off-site disposal of the F019 sludge material within the
impoundment area

• Removal and off-site incineration of all the F019 sludge material
within the swamp area

All the F019 sludge material from the swamp which is contaminated with PCBs
will be drummed in 30-gallon plastic drums as required by the off-site incin-
eration facility. Exposure of on-site personnel to the site contaminants must
be considered in all the removal steps for this alternative. The F019 sludge
material within the impoundment area will be removed and transported in bulk
to the respective disposal/reclamation facility.

A ground water monitoring.system is installed and maLat&inerf-TO monitor the
effectiveness of this alternative."^=Tfee.ground water treatment system is
provided with monitoring" controls to assure thai?*The»*tcgated ground water
meets the-stipulated design requirements. **"•—•-.-

The time frame to complete Alternative 4 is as follows:

• Engineering Design - Approximately 12 months
• Remedial Action Activities - Approximately 4 to 6 months
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Administrative Feasibility

The off-sice incineration of all the F019 sLudge within the swamp area will
require approval from the incineration facility prior to the removal of this

waste material.

The off-site disposal, whether by landfilling or by reclamation, recycling or
reuse, will require approval from the respective facility prior to the removal
of the F019 sludge material within the impoundment area. These facilities
will be required to have approval from state and federal agencies for handling

the F019 sludge material.

Availability of Materials and Services
The necessary equipment and materials for this alternative are commonly avail-
able. The removal of the F019 sludge material from the swamp area which is
contaminated with PCBs should be removed by specialty contractors with experi-
ence in handling PCBs. The off-site incineration and disposal facilities
required are limited due to the type of waste materials within this site.
Availability of such facilities may be a significant factor in implementation
of this alternative.

The equipment used for implementing this technology is mostly standard con-
struction equipment. TK°-"'?cf nary rijiii pmi iif—•miMiCiM f 'MTY"Fffi—rhr" jrrmtnrl

Costs
Capital and annual operating coses were estimated for Alternative 4. A
present worth analysis was also conducted. Capital and base annual operating
costs for this alternative are summarized in Table Al of Appendix A.

Capital Costs
Capital costs for Alternative 4 include direct capital costs for the equip-
ment, labor, and materials necessary for the removal and off-site disposal of
the impoundment sludge; removal and incineration of the swamp sludge) and"

mi ccnipl i inra nal lm Indirect capital costs for engineering and
contingencies are also included. The total capital costs for this alternative
are
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Annual Costs ••' , - -r
————— ——————— i •——— ̂^————— __•*___ - ' .1 ̂  ' «^

Annual costs for this alternative are expected to include costs for monitoring
and statistical analysis, maintenance and inspections, and ground water
treatment, if required. Costs are also included for a reevaluation of this
alternative every five years, as required by SARA. Total annual costs are

estimated to be $7fi_r«H*~per year.

Present Worth
A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-year period. The present worth value of

this alternative is

Compliance With ARARs
Alternative 4 meets all* the ARARs and TBCs, except those potentially related
to ground water cleanup. The ARARs and TBCs pertaining to this alternative

are summarized in Table 5-2 and Appendix B.

Overall Protection of Human Health and the Environment
Like Alternative 3, Alternative 4 combines source removal and treatment. With
appropriate dust suppression measures, any short- and long-term impacts on
potential human receptors and the surrounding environment would be greatly
reduced. This alternative would provide adequate protection of human health
and the environment.

State Acceptance
The state generally prefers that all the waste materials be removed from the
LOO-year floodplain which will be accomplished in this alternative.

Community Acceptance
Public concerns and comments will be addressed in the responsiveness summary
and ROD.
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5.2.5 Alternative 5 - On-Site Treatment/Landfill Impoundment, Incinerate Hot
Swamp Materials, Off-Site Treatment/Disposal of Remaining F019 Sludge
in Swamp, and Monitor Ground Water

Short-Term Effectiveness
This alternative of remedial action will have immediate short-term effects
since F019 sludge containing in excess of 500 mg/kg PCBs will be excavated and
transported and incinerated off site. Since low- and moderate-level PCB
sludge will be transported to a permitted landfill, the residual PCB concen-
tration will be significantly reduced, eliminating the potential for leaching
and human contacts. During the excavation and removal of PCB sludge, there is
a potential for worker dermal contact and/or inhalation exposure should the
PCB material be airborne. Proper health and safety measures will reduce these
risks to acceptable levels for the workers on site.

Pretreatment of F019 waste containing low to moderate PCBs will have no impact
on the Gnadenhutten site since it will occur off site.

Complete removal of F019 sludge containing PCB will eliminate the potential
for human contact or leaching/migration of PCB to ground water or the
Tuscarawas River.

Treatment of impoundment waste on site by chlorination for cyanide and
stabilization/solidification for metals into the mixing tanks will be environ-
mentally safe, except for the potential for release of cyanide and organic
vapors existing for sludge from the southern impoundment. Treatment of waste
on site also presents the potential for dermal contact with F019 impoundment
sludge containing arsenic and cyanide.

The chlorination techniques will significantly reduce the concentrations of
cyanide in the sludge. Stabilization/solidification will effectively reduce
the solubility and mobility of heavy metals. Further, the stabilization will
entrap the heavy metals in Solid Matrix, thus potentially reducing the leach-
ability of contaminants to ground water or the Tuscarawas River. Placement of

\-> I • I'
stabilized material into a RCRAy>wtt will immediately eliminate leachate
generation.
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During the construction of the landfill, there is a potential for worker

dermal contact and/or inhalation exposure should the waste material become
airborne. Proper health and safety measures will reduce these risks to
acceptable levels for the workers on site. Once the waste material has been
placed into the landfill and foam suppressant has been applied. This should
reduce any further risk.

This alternative will have no environmental concern, except proper health and
safety procedures should be used to avoid potential exposure to workers.

Long-Term Effectiveness

Sludge removal and disposal of above 500 mg/kg PCBs and moderate and low-level
PCBs containing F019 sludge will be effective in the long-term effects as the
contamination sources will be removed.

Chlorination of cyanide by sodium hypochlorite is a proven technology and will
be effective in reducing cyanide concentration in the F019 impoundment sludge.
Stabilization/solidification of metal sludges by a lime-based solidification
technique to reduce metal solubility, mobility, and structural permeability

into a monolithic mass is a demonstrated technique for handling metal waste.
The production of monolithic mass and subsequent emplacement into a RCRA-type

-staukC with clay and synthetic liners and a leak and leachate collection is a
proven technique accepted by U.S. EPA for landfill disposal of the hazardous
waste. Further, the RCRA-type multilayer cap will eliminate leaching through
surface infiltration.

Other site management systems including ground and surface water management,
I • . / • • ' • '

limited use of site, and maintenance of a RCRA "?"T r and ground water
monitoring system will provide long-term protection to the environment and

human health.

Reduction of Toxicity, Mobility, or Volume
Alternative 5 employs Alternative 3 technology, except an on-site RCRA
landfill instead of an off-site landfill will be used to dispose of treated
impoundment wastes.
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This option results in a reduction of impoundment waste toxicity and mobility.

As in Alternative 3, the swamp wastes with PCB levels greater than 500 mg/kg
will be incinerated and, thereby, be reduced in both toxicity and volume. The

remaining F019 swamp sludges will be excavated to cleanup levels, detoxified,
and solidified prior to disposal. This will result in a reduction in toxicity

and mobility, but will not result in a reduction in volume as in

Alternative 4, in which all swamp materials are incinerated.

Implementabi1i ty
Implementation of Alternative 5 will require several construction activities,
including:

• Removal and on-site landfill (ft€RA™ryy« vaui-f) of the F019 sludge
material within the impoundment area

• Removal and off-site incineration of the F019 sludge material within
the swamp area which is contaminated with PCBs greater than 500 ppm

• Removal and off-site disposal of the remaining F019 sludge material
within the swamp area

• Installation of ground water monitoring program

An on-site landfill (RORA hypu lautT? will be constructed within the site
boundaries. This landfill is to be elevated to remove the waste material from
the 100-year floodplain. The 100-year floodplain for this site is any area
which is below the MtT MSL elevation, ^he oonaei-ueeion ot abovagrciumt..ftCRA.-
typ»-vatrbcy'rya~commoni-mech'airt3m"'fog containing ha«a*4ouj' rnvstfK-'. The RCRA4-
i •, ' - ,t
ty-pe-vattt* provides the following:

• Isolates the waste materials from the ground water

• Isolates the waste materials from the surface environment and human
contact

The F019 sludge material from the swamp area which is contaminated with PCBs
greater than 500 ppm will be containerized in 30-gallon plastic drums as .
required by the off-site incineration facility. Exposure of personnel to the
site contaminants must be considered in all of the removal steps for this
alternative.
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The remaining F019 sludge material in the swamp area will be removed, contain

erized, and transported to the respective disposal/reclamation facility.

A ground water monitoring system is installed and maintained to monitor the
effectiveness of this alternative. The giuand uianj't uealiugm •sySfeTnTs

provided" witlT"moni tor ing controls ta assure that--'th»«-<tre*tedt ground water

The time frame to complete Alternative 5 is as follows:

• Engineering Design - Approximately 12 months
• Remedial Action Activities - Approximately 6 to 9 months

Administrative Feasibility
The off-site incineration of the F019 sludge material from the swamp area
which is contaminated with PCBs greater than 500 ppm will require approval

from a permitted incineration facility prior to the removal of this waste
material. Currently, only a few facilities throughout the country are

permitted to incinerate this type of waste material.

The off-site disposal, whether by landfilling or reclamation, recycling or
reuse, will require approval from the respective facility prior to the removal

of this waste material.

Availability of Material and Services
The necessary equipment and materials for this alternative are commonly

available. The removal of the F019 sludge material from the swamp area which
is contaminated with PCBs should be removed by specialty contractors with

experience in handling PCBs. In addition, the on-site landfill (R68A"type
vauttX should also be constructed by specialty contractors.

The off-site incineration and disposal facilities are limited in number due to
the types of waste materials within the swamp area of this site. Availability
of such facilities may be a significant factor in implementation of this

alternative.
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The equipment used for impLeraencing this alternative is mostly standard

construction equipment. The necessary equipment and materials for the ground
water treatment system are also readily available.

Cost

Capital and annual operating costs were estimated for Alternative 5. A
present worth analysis was also conducted. Capital and base annual operating
costs for this alternative are summarized in Table Al of Appendix A.

Capital Costs
Capital costs for Alternative 5 include direct capital costs for the equip-

ment, labor, and materials necessary for the removal, treatment, and on-site
disposal of the impoundment sludge; removal and off-site incineration of the

swamp sludge contaminated with PCBs greater than 500 ppm; removal and off-site
disposal of the remaining swamp sludge; and fencing and compliance wells.
Indirect capital costs for a treatability study for the F019 sludge treatment,
engineering, and contingencies are also included. The total capital costs for
this alternative are $5,116,000.

Annual Costs
Annual costs for this alternative are expected to include costs for monitoring
and statistical analysis, maintenance and inspections, and ground water
monitoring. Costs are also included for a reevaluation of this alternative
every five years, as required by SARA. Total annual costs are estimated to be
$121,000 per year.

Present Worth
A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-year period. The present worth value of
this alternative is $7,002,730.

Compliance With ARARS
Alternative 5 does not meet all of the ARARs and TBCs determined applicable (

for the Alsco-Anaconda NPL site. The ARARs and TBCs pertaining to this
alternative are summarized in Table 5-2 and Appendix B.

• / ~ A - - • < t
,, i.: >,..,-. . . - /*•••/ - ••••"" '•-. • " ''.. / ' . , •' • '- '- '

5-33



• Ofrr̂ -Hottse Bill No. 592 which does-nof*at-low waytg-mace ri airs- ta
'lemain rn"aiT area where a useable aquifer is^ip cared,...

/ As previously discussed in this report, ground water will be
investigated as a separate oeprable unit; therefore, the alternative
will not meet the MCLs or a cumulative cancer risk of greater than
10 to 10, whichever is more stringent

> ' f-'
The pertinent^landfill requirements will be addressed concerning the construc-

tion of the RCBA-type on-site vatiirt. The va»tt will consist of a cap which
has been designed as a multilayer system composed of a topsoil and vegetative

layer, a drainage layer, and a low-permeability layer (clay and synthetics).
The primary function provided by this uautt cap is the minimization of infil-
tration into the waste materials. A drainage layer will be provided to
collect infiltrated water prior to entering the liner layer. The compacted
clay layer is designed for permeability of less than or equal to
1 x 10 cm/s, and the synthetic liner would allow virtually no liquid

penetration. The clay layer provides assurance of continued protection if the
synthetic liner should fail. Additionally, the vault, cap will be graded to
promote runoff and to prevent ponding of water on the cap surface. Storm
water management is addressed with a system of diversion and drainage ditches
and catch basins.

This alternative includes maintenance of the ujult cap to ensure the integrity
and effectiveness. The vautt will be inspected on a regular basis for signs
of erosion, settlement, or subsidence. Any signs of unexpected settling or
subsidence would be addressed immediately.

Since the~-3-eurce__of_ contamination will be rrmn̂ rĵ ĵ-ha (j,i minihTitnff"rj'inl i ry
over a period of timê .wiJrl- -achTê /ê omp̂ taiicja>_w_ith ARARs and TBCs relating to
ground water "requirements. ~~---~..

A deed restriction would be placed on the Alsco-Anaconda NPL site to control
future use of the property. Use of the property is recorded in the deed to
the property.
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A site monitoring program will be nrnhl i ihrd rn inriirnfr "hon

rrnnnrl "^TRr r^annp ha*"i h"»- • i-t" n^A. xhe program includes upgradient and
downgradient wells. Site monitoring is at*» conducted to ensure the effec-

tiveness of the alternative.

Overall Protection of Human Health and the Environment
Alternative 5 represents a significant reduction in both short- and long-term
impacts on human health and the environment, similar to Alternative 3. Poten
tial exposure to waste constituents would be virtually eliminated, except for
the potential future impacts due to the on-site RCRA landfill.

State Acceptance
The state generally prefers that all the waste materials be removed from the

100-year floodplain.

Community Acceptance
Public concerns and comments will be addressed in the responsiveness summary
and ROD.

5.2.6 Alternative 6 - On-Site Treatment /Landfill Impoundment, Incinerate
Swamp Materials, and Monitor Ground Water

Short-Term Effectiveness
Complete removal of swamp materials containing PCB from the site will immedi

ately eliminate potential carcinogenic risks to human receptors. This will
also eliminate the potential for PCB leaching to ground water and the

Tuscarawas River.

During excavation/removal of swamp- sludge, there is a potential risk to
workers to come in dermal contact or inhalation of PCB material; however,
proper health and safety measures can reduce the risks to acceptable levels.

Short-term effectiveness of on-site treatment and landfill disposal of F019
sludge is discussed in Section 5.2.5.
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Long-Term Effectiveness and Permanence

Removal of swamp material containing PCBs will be effective over the Long-term
in reducing the environmental and human health risks. The potential for PCB

leaching to ground water and the Tuscarawas River will be completely
eliminated.

i
Design controls for on-site treatment/RCRA "a"Vt emplacements for treated

impoundment materials are discussed in Section 4.5.1.

Reduction of Toxicity, Mobility, or Volume
Alternative 6 is similar to Alternative 5, with the exception of the swamp

wastes. All swamp waste excavated to F019 cleanup levels is incinerated.

Treatment and disposal in an on-site RCRA landfill will reduce the toxicity
and mobility of impoundment wastes. Incineration of all swamp waste excavated

to F019 cleanup levels would result in a significant reduction in toxicity and
volume. The reduction in waste volume is identical to that in Alternative 4

and greater than the reduction that would result from Alternative 5.

Implementability
Implementation of Alternative 6 will require several construction activities,

including:

• Removal and on-site landfill (Mftft-̂ ypa •autt-) of the F019 sludge
material within the impoundment area

• Removal and off-site incineration of all of the F019 sludge material
within the swamp area

• Installation of ground water monitoring program

An on-site landfill fft€RA-typo- vault > will be constructed within the site
boundaries. This landfill is to be elevated to remove the waste materials
from the 100-year floodplain. The 100-year floodplain for this site is any
area which is below the -850 MSL elevation. Tke eori3t.metioH 'ofr •alrovoggw*̂ -'

RCRA=4ype vaqlts~i s- a- eoamoff'meghaivi-a»~f oc containing" haaardomv waoc.e> The
• ' ' '

RCRA Oype. uaiflt provides the following:
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• Isolates the waste materials from the ground water

• Isolates the waste materials from the surface environment and human
contact

The F019 sludge material from the swamp area will be removed, containerized,
and transported as required by the off-site incineration facility. Exposure
of personnel to the site contaminants must be considered in all of the removal
steps for this alternative.

A ground water monitoring system is installed and maintained to monitor the
effectiveness of this alternative. Tire ground water treatnse'ric syste"m"ts~""

'- water
meets the stipulated design requirements* ••"•-.

A time frame to complete Alternative 6 is as follows:

• Engineering Design - Approximately 12 months
• Remedial Action Activities - Approximately 6 to 9 months

Administrative Feasibility
The off-site incineration of all of the F019 sludge material in the swamp area
will require approval from a permitted incineration facility prior to the

removal of this waste material. In respect to the sludge material contami-
nated with PCBs greater than 500 ppm, only a few facilities throughout the
country are permitted to incinerate this type of waste material.

Availability of Materials and Services
The necessary equipment and materials for this alternative are commonly

available. The removal of the F019 sludge material from within the swamp area
should be removed by specialty contractors with experience in handling PCBs.

In addition, the on-site landfill (RCRArtypa irault)-should also be constructed

by specialty contractors.

The off-site incineration facility is limited due to the type of waste
material within the swamp area of this site. Availability of such a facility
may be a significant factor in implementation of this alternative.
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The equipment used for implementing this alternative is mostly standard

construction equipment. The necessary equipment and materials for the ground
water treatment system are also readily available.

Cost

Capital and annual operating costs were estimated for Alternative 6. A
present worth analysis was also conducted. Capital and base annual operating
costs for this alternative are summarized in Table Al of Appendix A.

Capital Costs
Capital costs for Alternative 6 include direct capital costs for the equip-
ment, labor, and materials necessary for the removal, treatment, and on-site
disposal of the impoundment sludge; removal and off-site incineration of all
the swamp sludge; and fencing and compliance wells for ground water monitor-
ing. Indirect capital costs for a treatability study for the F019 sludge
treatment, engineering, and contingencies are also included. The total
capital costs for this alternative are $7,055,000.

Annual Costs
Annual costs for this alternative are expected to include costs for monitoring
and statistical analysis, maintenance and inspections, and ground water
monitoring. Costs are also included for a reevaluation of this alternative
every five years, as required by SARA. Total annual costs are estimated to be

$121,000 per year.

Present Worth
A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-year period. The present worth value of
this alternative is $8,941,730.

Compliance With ARARs
Alternative 6 will not meet all of the ARARs and TBCs determined applicable
for the Alsco-Anaconda NPL site. The ARARs and TBCs pertaining to this
alternative are summarized in Table 5-2 and Appendix B.

- ' , . . - /

5-38



00002129

The major ARARs that ThTs~aTf!??Tiai.tve~wilJ__n_gt comply, with _are; __

• Ohio House BilL No..592,j*h.icJtî o.̂ a_j)ai..,an_ow__wasce materials to
remain in an area 'wfi'e'fê ~a"1I?e"aTrtg'̂ tqiuH«8>--4-8̂  lacatled

1 As previously discussed in this report, ground water will be
investigated as a separate oeprable unit; therefore, the alternative
will not meet the MCLs or a cumulative cancer risk of greater than
10 to 10 , whichever is more stringent

Overall Protection of Human Health and the Environment
The technologies employed in Alternative 6 would reduce the toxicity and
mobility impoundment waste constituents. However, the potential for future

impacts to human receptors and the surrounding environment from an on-site
RCRA landfill exists. This action, therefore, meets remedial action goals and
protects human, health and the environment, but does not do so to the extent of
the Alternative 3 impoundment waste management action.

Excavation of all swamp wastes to F019 cleanup levels for treatment/disposal
by incineration will essentially eliminate the potential for human exposure to
swamp waste constituents. With adequate short-term controls, this action will
meet the remedial action goals for the protection of human health and the
environment.

State Acceptance
The state generally prefers that all waste materials be removed from the
100-year floodplain.

Community Acceptance
Public concerns and comments will be addressed in the responsiveness summary
and ROD.

5.2.7 Alternative 9 - On-Site Treatment/Landfill Impoundment, Incinerate Hot
Swamp Material, On-Site Treatment/Landfill Remaining F019 SludgeTn
Swamp, and Monitor Ground Water

Short-Term Effectiveness
Short-term effectiveness of this alternative is similar to that discussed in
Section 4.5.1. Removal of hot swamp F019 sludge exceeding 500 mg/kg of PCBs
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wilL partially eliminate the human health risks. Placement of F019 swamp

sludge containing less than 500 mg/k.g PCBs will reduce the risk of leaching
and migration of PCBs to ground water or the Tuscarawas River.

Removal of PCB-contaminated F019 waste and on-site treatment of low-level PCS

sludge from the swamp area has potential for contact or inhalation exposure to
workers; however, with proper health and safety measures, the risks can be

reduced, to acceptable levels. Placement of F019 swamp sludge in a RCRA-type
vaTJTfc will immediately reduce the risk of leaching/migration and eliminate

potential human health risks.

Short-terra effectiveness of on-site treatment and landfill disposal of
F019 sludge is discussed in Section 5.2.5.

Long-Term Effectiveness and Permanence
This remedial alternative will reduce long-term risks for human health. The

" is a proven technique to manage hazardous waste in landfills.
Both the multilayer cap and liner with leachate collection/monitoring system
will provide long-term remediation and protection to environment and human

I

health. Engineering designs for RCRA vaui-t is discussed in Section 4.5.1.

Reduction of Toxicity, Mobility, or Volume
Alternative 9 is identical to Alternative 5 with the exception of remediation
of swamp materials. As in Alternative 5, the impoundment waste toxicity and
mobility are reduced by oxidation and stabilization/solidification. However,

the swamp sludges, after removal of waste with PCB levels greater than
500 mg/kg, will be treated and disposed of in a RCRA cell adjacent to impound-
ment materials. This will result in a reduction of the toxicity and
mobilization through oxidation stabilization and solidification, which is used
for the impoundment sludges. A significant reduction in volume would not be
realized.

Implementability
Implementation of Alternative 9 will require several construction activities:

• Removal and on-site Landfill (BORA typ8"M«»tC ) -of the F019, sludge
material within the impoundment area
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• Removal and off-sice incineration of the F019 sludge material within
the swamp area which is contaminated with PCBs greater than 500 ppm

• Removal and on-site landfill ( ar-a *~*~y?'*J _tf JiLtJ °f Cne remaining
F019 sludge material from the swamp area

An on-site landfill (RCRA LypH"1 vault ) will be constructed within the site

boundaries. This landfill is to be elevated to remove the waste materials
from the 100-year floodplain. The 100-year floodplain for this site is any
area which is below the &3CTMSL elevation. This vault is to be constructed
with two separate cells which will contain the following:

• F019 sludge material from the impoundment area

• F019 sludge material from the swamp area which is contaminated with
PCBs less than 500 ppm

This segregation is to eliminate the mixing of these two waste materials to
enable retrieval, if required. Tha^-nngt-t-nrFinn nf-

The RCRA"type-

v«»tt provides the following:

• Isolates the waste materials from the ground water

• Isolates the waste materials from the surface environment and human
contact

The F019 sludge material from the swamp area which is contaminated with PCBs
greater than 500 ppm will be containerized in 30-gallon drums as required by
the off-site incineration facility. Exposure of personnel to the site
contaminants must be considered in all of the removal steps for this

alternative.

A ground water monitoring system is installed and maintained to monitor the
effectiveness of this alternative. The ground xate.i Lieaturmit a
provided wi th- monitor!ng*'CTmfrroL s~tou SOSIM:*.' • Lhat' lIfU'"g'f'Uuu«h"wst€

The time frame to complete Alternative 9 is as follows:

• Engineering Design - Approximately 12 months
• Remedial Action Activities - Approximately 6 to 12 months
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Administrative Feasibility
The off-site incineration of the F019 sludge material from the swamp area
which is contaminated with PCBs greater than 500 ppm will require approval for
a permitted incineration facility prior to the removal of this waste material.
Currently, only a few facilities throughout the country are permitted to

incinerate this type of waste material.

Availability of Materials and Services
The necessary equipment and materials for this alternative are commonly avail-

able. The removal of the F019 sludge material from the swamp area which is
contaminated with PCBs should be removed by specialty contractors with experi-
ence in handling PCBs. In addition, the on-site landfill (RCRA-Cypo vault)
should also be constructed by speciality contractors.

The off-site incineration is limited in number due to the type of waste
material. Availability of such a facility may be a significant factor in
implementation of this alternative.

The equipment used for implementing this alternative is mostly standard
construction equipment.

Cost
Capital and annual operating costs were estimated for Alternative 9. A
present worth analysis was also conducted. Capital and base annual operating
costs for this alternative are summarized in Table Al of Appendix A.

Capital Costs
Capital costs for Alternative 9 include direct capital costs for the equip-
ment, labor, and materials necessary for the removal and incineration of the
swamp sludge contaminated with PCBs greater than 500 ppm; removal, treatment,
and on-site landfill of remaining swamp sludge; removal, treatment, and
on-site landfill of the impoundment sludge; and fencing and compliance wells
for ground water monitoring. Indirect capital costs for treatability study
for the F019 sludge treatment, engineering, and contingencies are also
included. The total capital costs for this alternative are $2,817,000.
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Annual Costs
Annual costs for this alternative are expected to include costs for monitor-
ing, maintenance and inspections, and ground water monitoring. Costs are also
included for a reevaluation of this alternative every five years, as required
by SARA. Total annual costs are estimated to be $127,000 per year.

Present Worth
A present worth analysis was calculated using a 5 percent inflation rate and a
10 percent discount factor over a 30-year period. The present worth value of

this alternative is $4,797,287.

Compliance With ARARs
Alternative 9 will not meet all of the ARARs and TBCs determined applicable
for the Alsco-Anaconda NPL site. The ARARs and TBCs pertaining to this
alternative are summarized in Table 5-2 and Appendix B. •- ; ,__

TlremurjoT- ARftfts- th*r~t h tT~atCernafrtve- irrl-fr- uu L c Ulllpfy " U 1 Hi a r&» —— •

• nn-rrr-lfnirn— H i l l Kn , ̂ 17 rrhirh rlnruinr. .. .il In** winn — nnrrrrT'nTi to
remain in an area where a useable- »«p*-*J>»— j.«. i^/-?t-a^

/ As previously discussed in this report, ground water will be
investigated as a separate oeprable unit; therefore, the alternative
will not meet the MCLs or a cumulative cancer risk of greater than
10 to 10" , whichever is more stringent

Overall Protection of Human Health and the Environment
The source treatment/containment technologies employed in Alternative 9 would
meet human health and environmental protection goals by detoxifying waste
remaining on site. On-site disposal represents a greater potential for future
impacts to the surrounding potential receptors and the environment than off-
site disposal. Therefore, this alternative, while still protecting public
health, does not afford the same level of protection as Alternative 4.

State Acceptance
The state generally prefers that all waste materials be removed from the
100-year floodplain.
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Community Acceptance
Public concerns and comments will be addressed in the responsiveness summary

and ROD.
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6.0 COMPARATIVE ANALYSIS OP ALTERNATIVES

Each of the seven alternatives retained for detailed analysis have been
assessed individually against the nine evaluation criteria discussed in
Chapter 5.0. The purpose of this chapter is to present a comparative analysis
that identifies the relative advantages and disadvantages of each alternative.

Overall Protection of Human Health and the Environment
All of the alternatives, except Alternative 1 (no action), provide adequate
protection of human health and the environment. Risk through direct contact
is reduced to cancer risk" levels less than 1 x 10 . „ Ground water will be »;A / '<• •
investigated as a separate operable unit at a later time.

Alternative 2 achieves protection by preventing exposure through the
following:

• Capping
• Slurry wall
• Flood berm ,

/ , ' . ' - . - , , .- - .-,- ';'//* J . '-'- •-£<-'' 7-<- '̂ -i- - -<-*/ =/ ' ' ' •'

. - . , , . - , . ••-t'/'..'- *•( ' -^ >r I "• -^ :A---'f'~ '* -";- ̂ -";''.. -•^/<'yj^J~i!}^J~:uf^S"\'-, ."' .

Alternatives-3- and_4_reduce risks posed by all portions of the site-ttMFmtgh-
treatment while Alternatives 5^ 6r amh? reduce risk through a containment and
treatment combination.

Incineration of the F019 sludge contaminated with PCBs may result in a
hazardous waste residue which would have to be disposed in a hazardous waste
landfill. Where appropriate, all waste materials will be reclaimed, reused,
and/or recycled to eliminate any potential harm to human health and the
environment.

Compliance With ARARs
The evaluation of the abiality of the alternatives to comply with ARARs
included a review of contaminant-specific, action-specific, and location-
specific ARARs.

Alternatives 1, 2, 5, 6, and 9 do not meet all of their respective ARARs,
whereas Alternatives 3 and 4 do meet their respective ARARs. This ARAR

comparison is presented in Chapter 5.0, Table 5.2 of this FS report.
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Long-term Effectiveness
Alternatives 3 and 4 afford the highest degrees of Long-term effectiveness and
permanence because both alternatives use treatment technologies to reduce
hazards posed by the waste materials at the site. These two alternatives
differ only in the technology used to treated the waste materials in the
swamp. Both alternatives reduce the risks posed by the waste materials to a
10 cancer risk level.

Alternative 2 would rely on a soil/clay/synthetic liner cap to control

infiltration, a reliable technology if properly maintained. In addition,
Alternative "^would also employ a slurry wall and extraction wells to divert
any ground water from exposure to the waste materials. Upon completion, long-
term maintenance of the cap and berm would be required until the alternative
has met the health-based cleanup level, at which time the monitoring can be
eliminated.

Alternative 2 leaves most of the contaminated waste material at site and
relies solely upon a cap and institutional controls to prevent exposure. This
alternative also has a long-term ground water monitoring and cap maintenance

requirements (mowing, revegetation, cap repair, etc.) which are more critical
for the effectiveness of the alternative since most of the waste materials
(without any typer of treatment to reduce their mobility, toxicity, or volume)
remain at the site under the cap.

Alternatives 5, 6, and 9 afford a higher degree of long-term effectiveness and
permanence than Alternative 2 since treatment technologies are used to reduce
hazards posed at the site F019 sludge contaminated with PCBs greater than
500 mg/kg and the remaining F019 sludge contaminated with PCB in
Alternatives 5 and 6, these alternatives leave a majority of the waste
materials (treated) on site and rely on an on-site landfill and institutional
controls to prevent exposure. The long-term landfill operations and
maintenance requirements are critical factors in the effectiveness of these
alternatives over the long-term.
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Reduction of Toxicity, Mobility, or Volume of the Waste
. f

Alternatives 3, 4, 5, 6, and 9 use treatment technologies torteduce the
inherent hazards posed by the waste materials at the site. All of these
alternatives would treat and incinerate in various combinations all waste
materials posing more than a 10 excess cancer risk level by ingestion.

Alternative 2 uses only a treatment technology on the F019 sludge contaminated
by PCBs greater than 500 mg/kg. The remaining waste materials are controlled
by a cap.

Short-Term Effectivess
Alternative 2 is anticipated to have the greatest short-term effectiveness.
The alternative presents the least amount of risk to workers, the community,
and the environment. Particulate emissions are anticipated in the removal of
the greater than 500 mg/kg PCB-contaminated waste materials and the cap and
slurry wall installation; however, dust control* methods should reduce this
risk.

Alternatives 3, 4, 5, 6, and 9 have a greater potential for relasing waste
materials into the atmosphere during excavation activities. In addition, the
movement of the waste materials both on site and off site will increase the
risks during the implementation of these alternatives.

Implementability
Alternatives 3 and 4 will be the simplest to implement since there will be no
on-site containment. The availability on both approved off-site incineration
and disposal facilities (both landfills and reclamation/reuse/recycle
facilities) may require extensive predisposal requirements.

Alternative 2 would require readily available engineering services and cap/
slurry wall materials. If additional contamination is discovered during
remedial activities at the site, the expansion of the cap/slurry wall could
incorporate these areas of concern. Periodic maintenance of the cap shojfuld
control its reliability in the future.
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Alternatives 5, 6, and 9 are more complex than Alternative 2 because of the

on-site fixation of the waste materials and the installation of an on-site
landfill. Both activities would require additional construction techniques
that would have to be supplied by specialists. Additional treatability
studies would be required to optimize the reagent doses.

' ' - ' i < ' i • . ' -Z.Cost •
Alternative 2 has a lower capital ($1,637,000) and present worth ($2,962,389)
than any of the other alternatives. Alternative 4 has a higher capital
($7r572-,-eOO versus $4-̂ 36-57000) and present worth ($81757,054 versus
$5,459",054) cost than Alternative 3 because of the incineration component
which incinerates all of the PCB contaminated F019 sludge within the swamp.
Alternative 6 has a higher capital ($7,055,000 versus $5,116,000) and present
worth ($8,941,730 versus $7,002,730) cost than Alternative 5 because of the
same reason discussed between Alternatives 3 and 4. The capital cost for
Alternative 9, which on-site landfills all of the waste materials except the
PCB-contaminated F019 sludge greater than 500 mg/kg, is $2,817,000. The cost
details of all the alternatives are included in Appendix A of this report.

State Acceptance
This item is to be addressed in the ROD. The state generally prefers that all
of the waste materials be removed from the 100-year floodplain.

Community Acceptance
This item is to be addressed in the ROD.
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TABLE 2.1
REMEDIAL RESPONSE ACTIONS
ALSCO-ANACONDA NPL SITE

CNADENHUTTEN, OHIO

OPERABLE
UNIT

GENERAL
RESPONSE ACTION

REMEDIAL
TECHNOLOGY

PROCESS
OPTION

Impoundment and
swamp areas

No action

Access restriction

Surface stabilization

Containment

None

Fencing
Deed restriction

Dust control

Sediment control barrier

Horizontal barriers

Vertical barriers

None

Capping

Surface water control

Capping

Cofferdam
Curtain barrier
Revegetat ion

Block displacement
Grout injection

Soi1-bentonite slurry wall
Cement-bentonite slurry wall
Grout curtain
Sheet piling
Vibrating beam wall

Clay
Asphalt
Concrete
Gravel/clay
Soil/clay
Soil/synthetic liner
Soi1/synthetic liner/clay

Diversion/collect ion
Cradi ng
Soil stabilization

oo
o
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TABLE 2.1
(Continued)

OPERABLE
UNIT

GENERAL
RESPONSE ACTION

REMEDIAL
TECHNOLOGY

PROCESS
OPTION

Impoundment and
swamp areas
(cont.)

Removal

Off-site landfill

On-site landfill

On-site control/treatment

Mechanical transportation

Biological treatment

Solidification/stabilization

Physical/chemical treatment

In situ biodegradation
On-site landfarming

Cement-based
Thermoplastics
Organic polymer
Classification
Lime-based

Fluidized bed combustor
Infrared incinerator
Rotary incinerator
Pyrolitic incinerator
Fluidized bed incinerator
Cement or lime kiln incinerator
Multiple hearth incinerator
Molten salt incinerator
High-temperature fluid wall incinerator
Plasma arc incinerator
Circulating bed incinerator
Industrial boiler/furnace
Microwave plasma incinerator
Thermal desorption
Soil aeration
Soil washing
Injection/grouting (in situ)
Virtrification ĉ ->
Solvent extraction ^5
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TABLE 2.1
(Continued)

OPERABLE
UNIT

GENERAL
RESPONSE ACTION

REMEDIAL
TECHNOLOGY

PROCESS
OPTION

Impoundment and
swamp areas
(cont.)

Off-site treatment Thermal destruction

Biological treatment

Inc inerat ion

Landfarming

Ooooto

to
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TABLE 2.2

SUMMARY OP SCREENED REMEDIAL TECHNOLOGIES FOR DEVELOPMENT
OP REMEDIAL ALTERNATIVES
ALSCO-ANACONDA MPL SITE

CNADENHUTTEN, OHIO

OPERABLE UNITS

TECHNOLOGY

No Action

Access Restriction

*mtto«*»»~

Soil-Bentonite Slurry Walls

Soil-Synthic Liner, Clay Cap/

Lime-Based Solidification/
Stabilization

On-Site Landfill

Off-Site Landfill

Incineration

On-SLte -Treatment-

Recovery Wethar

POTW

Surface Water Dw»hwga-

IMPOUNDMENTS
AND SLUDGE PIT

*

*

, *

*

*

*

*

SWAMP
MATERIALS

*

*

*

T

k

•if

•it

*

GROUND
WATER

*



PRELIMINARY REMEDIAL ACTION ALTERNATIVES
FEASIBILITY STUDY

ALSCO-ANACONDA NPL SITE
CMADENHUTTEN, OHIO

NO. RESPONSE ACTION IMPOUNDMENT3 SWAMP GROUND WATER

1. No Action

2. Containment

3. Treatment

4. Treatment

Fencing
Deed restrictions

Fencing
Deed restrictions

Consolidation
Cap

• Removal and incineration of
F019 sludge contaminated with
PCB greater than 500 ppm

• Cap and slurry wall remaining
_ PCB-contaminated F019 sludge
I (.1 ,^ / / 'It,. I - k,, -i „ _ , . - J L\ _ f.
Berm to be constructed to prevent flooding of NPL site

Removal of all F019 sludge to
the F019 cleanup level
Pretreat/treat
Otf-siie disposal

Removal of all F019 sludge to
the F019 cleanup level
Pretreat/treat
Off-site disposal

Removal and incineration of
F019 sludge contaminated with
PCB greater than 500 ppm
Removal, pretreatment/treat-
ment, and off-site disposal
of remaining F019 sludge to
cleanup levels

Removal and incineration of
all sludge contaminated with
PCB to cleanup

Monitoring .

Monitoring

Monitoring

See footnote at end of table.

O
O
O
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3.1
(Continued)

NO. RESPONSE ACTION IMPOUNDMENT8 SWAMP GROUNB-WAXE*

Treatiment

! ' *"' / •
''..I

L

Treatment

Combination No. I

8. Combination No. 2

Removal of all F019 sludge to
the P019 cleanup level
Pretreat/treat
On-site RCRA vautt I . /

Q*3
allRemoval of al F019 sludge to

the F019 cleanup level
Pretreat/treat

• On-site RCRA
' I-V^.Y.I ./<:-• - ,,.
• Consolidation
• Cap

/,

Removal and incineration of
P019 sludge contaminated with
PCB greater than 500 ppm
Removal, pretreatment/treat-
ment , and off-site disposal
of remaining F019 sludge to
cleanup levels

Removal and incineration of
all F019 sludge contaminated
with PCB to cleanup levels

Removal and incineration of
all F019 sludge contaminated
with PCB to cleanup levels

Berm to be constructed to prevent flooding of NPL site

Consolidation
Cap

Removal and incineration of
all F019 sludge contaminated
with PCB above the PCB
cleanup level
Removal, pretreatment/treat-
ment, and off-site disposal
of remainign F019 sludge
contaminated with PCB to
P019 sludge cleanup level

Berm to be constructed to prevent flooding of NPL site

See footnote at end of table.
u-

Monitoring

Muntioring

M<k";' f irj"r

O
O
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TABLE 3.1
(Continued)

NO. RESPONSE ACTION IMPOUNDMENT8 SWAMP GROUND WATER

9. Combination No. 3 Removal of all F019 sludge to
the P019 cleanup level
Pretreat/treat
On-site RCRA vaoirt

Removal and incineration of
P019 sludge contaminated with
PCB greater than 500 ppm
Removal, pretreatment/treat-
ment, and on-site RCRA vault ;
of F019 sludge contaminated
with PCB to cleanup levels

Mnni tnrLqg

Impoundment includes the northern and southern impoundments and the sludge pit.
Note: Unless otherwise stated, cleanup levels refer to both the PCB and P019 sludge cleanup levels.

O
O
O
O
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NUMBERS

„ IftfcU 3.2
OF REMEDIfl HCi,... .UEBNftTIvE IMlflL SCREENIN6

FEASIBILITY STUDY
ALSCD-flNACONDA NPL SITE

EWADENHUTTEM, OHIO

ScreeniJJjCriteria
EFFECTIVENESS

Short-Ten Lono-Ter- ^'-J^ness Pr'ottU" M.'™ ?,Protective™-*, Prefect iveness Protect'»eness Kotect"
of Human Health of Human Health of Environment of tnvirc

KSMNSE „•«..«, .(I) SWWP IS) -WOUNBHftTER «U» .. MSI* 1 1 S Itf I 1 S _"aj_ _l_'l«
AHIQM IMPOUNDMENT 'III ' —— >al -- -

No fiction o Feeing "^'SL , o Monitoring *
o Deed Restrictions o Beed Restriction

Contau-ent oxidation ° Sc -̂S^ greater ^Jte^°« 3

^ IhanSM ppm.
o Cap and slurry Mil remaining KB

contaminated F»19 sludge

Ben to be constructed to prevent flooding of NPL Site.
•|".a'.«J/ /w^-uA/-" <jVi>ui-\/ aWrY" ~._...... „._._._

T ——— ' 'WA-cSSiar ° Kcontairnir̂ lS ̂ 'greater <"'°'"t<'rln'

s^^sjL, 'fefeawjis's
cleanup levels.

Treatment o Removal of all F«9 Sludge o Removal and ""ineration of all FII9 o Monitoring 2
to the FII9 cleanup level sludge contaminated mth PCB to cleanup

o Pretreat/Treat l««s.
o Off-site disposal

T — ' • w^SSWr ° as^JSWlur ft IMlllu""
. KtffflffL,. !.. , ,y . Sfe^^ '̂lo

., , , cleanup levels.
rV v v/ »• u/f i).' *-j /'(KJ • • ,/ i <.' . «..? r f*~

Treatment o Removal of all FI19 Sludge o Removal and incineration of all Fil9 o Moirttorlng J
to the FM9 cleanup level sludge contaminated mith PCB to cleanup

o Pretreat/Treat levels.
o On-site RCRA vmttt | - I if

«=—»'-' : c
crli<tation ° tt'.SJS^Jssi'iisiLp *-*»*~»* 3

levels.

Ben to be constructed to prevent flooding of NPL Site.

C înation^^^——— ̂  ^^^^^M^S^ ° "̂ "̂
0 ^ PCBcleanup level.

o Removal, pretreat /treat and off-site
disposal of remaining Fil9 sludge
conlaminated mith PCI to the FI19
cleanup level.

Ben to be constructed to prevent flooding of NPL Site.
.' •, \ ' • 1 ." " ' A.. -l ' ''

Coydinatio.,13 0 Removal of all f«!9 Sludge 0 Removal and incineration of F019 o Nonit«r1n| 3
to the HH cleanup level »Mge contaminated .ith Kt greater

0 »re«r»«t/lr»al IKan 5ml Bpm.
, ft* ».u Kit "t-" u lnu.al. arXrtai'lreii and JA tile ILm• u» «— .*-. (̂| ej rj(1 t|-|ft j,̂ ..,̂ ,̂

•ilk fCk to cleanup IrrmU.

2

2

2

2

2

2

2

2

2

3

P *

5 5

5 5
1
!

i 5

i '
1 *

5 *

5 5

2

4

S

5

5

S

5

S

5

-r-

f* *
i

1

| 3

» 2

4 2

i
(

i '
i
V 3

1j
I

'

4 3

A 3

4 3

2

2

2

*

J
c

->p

J
(-

0
r

?

1 J
s
,
3 *

5 5

5 5

i

1 '
i
j

i 5

5 4

5 *

5 5

2

2

.

5

5

5

5

5

5

5

mment or Volume o

1 1 1 S ICI

1 1

1

i

>

> 3

•> 3

i

! 3

i 3

(
^ 1

(

f '
i
i
'

» J

I

4

» ?

i
l

5

4

5

5

4

f
» /

f

ine Narhler* and Southern Impoundment> and the kludge pit.



TABLE 3.2 (CONTl

IMPLEMENTflblLllY

ALTERNATIVE RESPONSE
NUMBERS

1.

i.

ACTION

No Action

Containment

0
0

0
0

IMPOUNDMENT ill)

Fencing
Deed Restrictions

Consolidation
Cap

0
0

0

0

SWAMP IS)

Fencing
Deed Restriction

Removal and incineration of FI19
sludge contaminated mth KB greater
than 5*1 npm.
Cap and slurry wall remaining PCB

GROUND!

o Monitoring

i
o Monitoring

1

Technical Administrative
Feasibility Feasibility Total Score

contaminated Nil sludge
Berm to be constructed to prevent flooding of NPL Site.

Treatment

Irealitent

Treatment

Treatuent

I n I I ' . '>• . 1'Uf, -i u -
o Removal of all FI19 Sludge

to the FI19 cleanup level
o Pretreat/Treat
o Off-site disposal

o Renval of all FI19 Sludge
to the Ft)9 cleanup level

o Pretreat/Trett
o Off-site disposal

o Rwoval of all Ftl9 Sludge
to the FI19 cleanup level

o Pretreat/Treat
o On-site SCRfl Vault

o Removal of all F«19 Sludge
to the FI19 cleanup level

o Pretreat/Treat
o Orrsite RCRA Vault

o MonitoringRemoval and incineration of FI19
sludge contaminated mth KB greater
than^Mppm.
Removal, pretreat/treat and off-site
disposal of remaining FI19 sludge to
cleanup levels. :
Removal and incineration of all FJI9 o Monitoring
sludge contaminated mth KB to cleanup
levels. i

Co«tainationll Consolidation
Cap

Reowal and incineration of FII9
sludge contaminated iiith PCB greater
than SM ppL
fteaoval. pretreat/treat and off-site
disposal of remaining FI19 sludge to
cleanup levels.

Removal and incineration of all Fil9
sludge contaminated Kith KB to cleanup
levels.

Removal and incineration of all FI19
sludge contaminated »ith KB to cleanup
levels.

o Nonitoi ing

3
o M nitoi ing

ing

Berm to be constructed to prevent flooding of NPL Site.

Combination!? o Consolidation o Removal and incineration of all FII9
o Cap sludge contaminated mth KB above the

PCB cleanup level.
o Removal, pretreat/treat and off-site

disposal of remaining F»19 sludge
contaminated Hith PCS to the FI19
cleanup level.

Monitori

} I
i !

o Monitoring

Co«binationl3

. Berm to be constructed to prevent flooding of NPL Site.
-X,

o Removal of all F«I9 Sludge
to the FtlS cleanup level

o Pretreat/Treat
o Qn-site RCRA Vault

Removal and incineration of FOI9
sludge contaminated mth KB greater
than 5m« ppm.
Removal, pretreat/treat and cm-site RCRfi
vault of FI19 sludge contaminated
mth KB to cleanup levels.

Pretreat/Irest
On-site KCRA Vdult.

i

o Monitoring

(6U) i i s i i s iw
5

4

4

4

3

3

*

4
4

3

5

2

3

3

3

3

3

3
3

3
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5
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ALTERNATIVE

NO.

TABU; j.3
SUMMARY OP COST ESTIMATES OP REMEDIAL ACTION ALTKRNATIVKS

ALSCO-ANACONDA NPL SITE
GNADBNUUTTEN, OHIO

DESCRIPTION

No action (fence, morrrt-or, deed restrict.)

Consolidate/cap impoundment, incinerate hot swamp,
materials, slurry wall/cap swamp, flood berm, and ,/.
monitor ground water

Off-site treat/landfi11 impoundment, incinerate hot
swamp materials, off-site treat/1andfi11 remaining
Swamp F019 materials, and~~ mom tor-ground*"water—

Off-site-treat/landfill impoundment, incinerate swamp
materials,^-aftd monitur—grotMTd—wat-er—

On-site treat/ landfi 11 impoundment, incinerate hot
swamp materials, off-site treat/landfi11 remaining
Swamp F019 materials, and monitor ground water

On-site treat/landfi11 impoundment, incinerate swamp
materials, and monitor ground water

Consolidate/cap impoundment, incinerate swamp materials,
and monitor ground water

Consolidate/cap impoundment, incinerate swamp materials,
above PCB cleanup level, treat/landfil1 remaining Swamp
F019 materials, and monitor ground water

On-site treat/landti11 impoundment, incinerate hot
swamp materials, on-site treat/landfi11 remaining
Swamp F019 materials, monitor ground water

CAPITAL
COST

(A)

91,000

1,637,000

5,632,000

7 , 7 8 1 ,000

ANNUAL
O&M COSTS

( $ )
( B )

67,000

85,000

85,000

PRESENT 3

WORTH OF
O&M COSTS

(?)
(O

1,044,718

1,325,389

1 2 7 , 0 0 0 1 ,980 ,287

TOTAL
PRESENT

WORTH
( § )

(A&C)

1 , 1 3 5 , 7 1 8

2,962,389

1,325,389 6 ,957,389

7

5

7

6

4

, 5 7 2

,116

,055

,109

,848

,000

,000

,000

,000

,000

85

121

121

79

79

,000

,000

,000

,000

,000

1 , 325

1,886

1 ,866

1,231

1,231

,389

,730

,730

,832

,832

8 , 8 9 7 ,

7 , 0 0 2 ,

8,941,

7 , 3 4 0 ,

6 , 0 / 9 ,

189

730

730

832

832

9 , 6 6 1 , 2 8 7

' P r e s e n t W o r i h - A n n u a l
I' ru h f i H w i i i. F , i i : i o r :

O&M Cos t s - P r e s e n t W o r t h Fac to r
SQl
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TABLE 4.1

ALTERNATIVES FOR DETAILED ANALYSIS
FEASIBILITY STUDY

ALSCO-ANACONDA NPL S1T8
CNADKNHUTTEN, OHIO

NO. RESPONSE
ACTION

1. No Action

2. Containment

3. Treatment

A. Treatment

IMPOUNDMENTa

Fencing
Deed restrictions

Consolidat ion
Cap

SWAMP

Fencing
Deed restrictions

Removal and incineration of F019 sludge
contaminated with PCB greater than
500 ppm
Cap and slurry wall remaining PCB-
conlaminated F019 sludge

Berm to be constructed to prevent flooding of NPL site
1 . 1 / / / '•' I •:. '- , ; . ' ."..'' :J,l /.-f

Removal of all F019 sludge to the F019
cleanup level
Pretreat/treat
Off-site disposal

Removal of all F019 sludge to the F019
cleanup level
Pretreat/treat
Off-site disposal

Removal and incineration of F019 sludge
contaminated with PCB greater than
500 ppm
Removal, pretreatment/treatment, and
off-site disposal of remaining F019
sludge to cleanup levels

Removal and incineration of all F019
sludge contaminated with PCH to cleanup

GROUND
WfTER

Monitoring

Monitoring

S. . I no! I J ul i at, I «• .
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TABLE 4.1
(Continued)

NO. RESPONSE
ACTION IMPOUNDMENT* SWAMP GROUND

WATER

5. Treatment

6. Treatment

9. Combination No. 3

Removal of all F019 sludge to the F019
cleanup levels
Pretreat/treat
On-site RCRA vault I

Removal of all P019 sludge to the P019
cleanup level
Pretreat/treat
On-site RCRA v*«4t

Removal of all F019 sludge to the KOI9
cleanup level
Pretreat/treat
On-site RCRA vault

Removal and incineration of F019 sludge
contaminated with PCB greater than
500 ppm
Removal, pretreatment/treatment, and
off-site disposal of remaining F019
sludge to cleanup levels

Removal and incineration of all F019
sludge contaminated with PCB to cleanup
levels

Removal and incineration of F019
sludge contaminated with PCB greater
than 300 ppm
Removal, pretreatmenl/treatment, and
on-site disposal of F019 sludge
contaminated with PCB to cleanup levels

Mon itoring

Mon

Monitoring

aI impoundment includes the northern and southern impoundments and the sludge pit.

Note: Unless otherwise stated, cleanup levels refer to both PCB and F019 sludge cleanup levels.
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TABLE 5.1
ALTERNATIVES FOR DETAILED ANALYSIS

FEASIBILITY STUDY
ALSCO-ANACONDA NPL SITE

CHADENUUTTEN, OHIO

NO. RESPONSE
ACTION IMPOUNDMENT8

1. No Action

2. Containment

3. Treatment

Treatment

Fencing
Deed restrictions

Consolidat i on
Cap

SWAMP

Fencing
Deed restrictions

Removal and incineration of F019 sludge
contaminated with PCB greater than
500 ppm
Cap and slurry wall remaining PCB-
contaminated F019 sludge

Bertn to be constructed to prevent f l o o d i n g of NPL si te
.

Removal of all P019 sludge to the F019
cleanup level
Pretreat/treat
Off-site disposal

Removal of all F019 sludge to the F019
cleanup level
Pretreat/treat
Off-site disposal

Removal and incineration of F019 sludge
contaminated with PCB greater than
500 ppm
Removal, pretreatment/treatment, and
off-site disposal of remaining F019
sludge to cleanup levels

Removal and incineration of all F019
sludge contaminated with PCB to cleanup

GROUND
WAT^R

Monitoring

Sen footnote at end of t a b l e .
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TABLE 3.1
(Continued)

NO.

5.

RESPONSE
ACTION

6.

9.

Treatment

Treatment

Combination No. 3

IMPOUNDMENT8

Removal of all P019 iludge to the K019
cleanup levels
Pretreat/treat
On-site RCRA vault

• Removal of all F019 sludge to the F019
cleanup level

• Pretreat/treat
• On-site RCRA vault

• Removal of all P019 sludge to the F019
cleanup level

• Pretreat/treat
• On-site RCRA vault

SWAMP

Removal and incineration of F019 aludge
contaminated with PCB greater than
500 ppm
Removal, pretreatment/treatment, and -
off-site disposal of remaining F019
sludge to cleanup levels

Removal and incineration of all F019
sludge contaminated with PCB to cleanup
levels

Removal and incineration of F019
sludge contaminated with PCB greater
than 500 ppm
Removal, pretreatment/trealment, and
on-site disposal of F019 sludge
contaminated with PCB to cleanup levels

Monitoring

ing

Impoundment includes the northern and southern impoundments and the sludge pit.

Note: Unless otherwise stated, cleanup levels refer to both PCB and F019 sludge cleanup levels.
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ALTERNATIVE 1

A P P L I C A B L E OR RELEVANT AND NO-ACTION
APPBOPI1ATE RCQUIRMENTS (ARARs) (FENCING USE
AND OTHER ADVISORIES OR GUIDELINES RESTRICTIONS. AMD
TO BE CONSIDERED (TIC.) NONITOB1MC)

C O N T A M I N A N T SPECIFIC:

cyanide fluorlde

achieved

IS USC 26OI W i l l not comply
To>lc Substance Control with IS USC 2601

40CFRW

Stands nis (MAAQS)

(Publ ic Hea l t h Bases to List
Pol lu tan ts a» Heterdoue)

Ohio Bevlsed Code (ORC> 6111 .042 w i l l not coaiply
•emula t ions tequlr lme; Compliance with ORC 6111.042
with National Ef f luent Stenderds

F u g i t i v e Duet KB lesion

H e a l t h M v l e o r l e e , U.S. EPA

C.H.U. (Auqc)

O f f i c e of Beaeerch end Development

H e a l t h E f f e c t e Assessments

U.S. EPA Environments! Cri ter ia

ALTERNATIVE 2

CONSOLIDATE/ CAP IMPOUNDMENT
INCINERATE HOT SUaMP MATERIAL.
SLURRY WALL/ CAP SWAMP. FLOOD
R E R M , AMD MONITOR GROUND
WATER

(luorlde eod selenium are

ComplUnce with 15 USC 2601
(Hat swemp Mterlel Is

Co.pl Unce w i t h 40CFRM)

of the dean Air Act

Compl iance with ORC 6111.042

Compliance with
OAC3M5-17 08(1)

TRC w i l l be teken Into

TBC w i l l be teken into
considerat ion

consideration

TBC w i l l be Uken In to

considerat ion

ALTERNATIVE 3

OFF-SITE TREATMENT/DISPOSAL
IMPOUNDMENT INCINERATE NOT

SWAMP M A T E R I A L , OFF-SITE
TREATMENT/DISPOSAL Of
REMAINING FOI9 SLUDGE IN
SWAMP, AND MONITOR GROUND
WATER (IF REQUIRED)

f l u o r l d e , end selenltmi ere

Compliance with IS USC 2601
(Hat swamp materiel Is

Compliance with 40CFR50

of the dean Air Act

Compliance wi th ORC 6111.042

Com pi lance wl th

TBC wi l l be teken Into

TIC w i l l be taken Into

consideration

TBC w i l l be teken into

cons idera t ion

ALTERNATIVE 4

OFF-S1TI TBUTMENTfDISPOSAL
IMPOUNDMENT INCINERATE F019
SLUKZ IN SWAMP. AND
HONITOB GIOUND WATER

f l u o r l d e , end selenium ere

Compliance with IS USC 2601
(Hat awemp material Is

Ccaspllanc* with 40CFRSO

of the dean Air Ate

ComplUnce wi th ORC 6111.042

Compliance with
OAC37*5-!7-08(R>

TRC will be teken into

TRC will be teken Into

consideration

TBC wi l l be taken into

ALTERNATIVE 5

OH-S1TC TBEATMEHT/LANDFILL
IMPOUNDMENT, INCINERATE BOT

SWAMP MATERIAL. OFF-SITE
TREATMENT/DISPOSAL OF
REMAINING FOI* SLUDGE IN
SWAMP AND MO HI TOR GROUND
WATER

f l u i o r l d e , end se l en ium ere

Compliance with IS USC 2601
(ttot awemp materiel is

Compliance with 40CFRM)

of the Qeen Air Act

Compl lent* w i th
OBC 6111.042

Compl Isnce with
OAC1745-1J-0*,(R)

TBC w i l l be taken Into

TBC wi l l be teken Into

consideration

TBC w i l l be taken Into

cona Id era t Ion

ALTERNATIVE 6

OH -SITE TREATMENT/LANDFILL
IMPOUNDMENT, INCINERATE
FOlf SLUDGE IN SWAMP. AND
MONITOR GROUND WATER

f l w o r U e , and s e l e n i u m ate

f round we let

Compliance wi th IS USC 2601
(Hot swamp Mterlel le

Compliance with 40CFR50

of the dean Air Act

Compl lance wl th
ORC 6111.042

Compl lence wl th

TRC will be teken Into

come idem t ion

consideration

TBC W i l l be teken Into

ALTERNATIVE 9

ON SITE TREATMENT/LANDFILL
IMPOUNDMENT, INCINERATE
HOT SWAMP HATEB1AL.
ON -SITE THEAIMENT/LANDTILL
R E M A I N I N G F019 SLUDGE IN
SWAMP AMD MONITOR GROUND
WATER

cyenide ( luor lde . and

Compl l ance wt th
li USC 2601 (Hot swamp

ComplUnce with 40CFRSO

• I

of the dean Air Act

Compl Unce wl th
OBC 6111.042

Compl lance wl th
OAC3745-17 08(1)

TBC w i l l be taken Into

TBC w i l l be taken Into

• nd Acsesseient Of r i c e , U.S. EPA
Cere Inogen AsaeeeMent Croup
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APPLICABLE OR KEUCVAtfT AND
APPIOPRtATE REQUIIMCHTS (AMb)
AMD OTICK ADVISORIES OR GUI«LIMES
TO IE CONSIDERED (TIC*)

LOCATION SPBCiriC:

ALTEIHAT1VE I

NO-ACTION

ALTEtHATIVt 2

CONSOLIDATE/CAP IMPOIMDIEKT
IDCINIIATE HOT SUMP HATO1AL,
SLIBII HALL/CAP SUAHP. FLOOD
IEIM. AHD HONITOI G*OIMD
WATEI

4LTOIUT1VI } ALTDIUT1VI 4 ALTEtKATIVE 5 ALTERNATIVE 6 ALTEINAT1VE 1

OFF-SITE nUTHEirr/DISPOSAL OFF-Sni T»EATMEHI/DISPOS*L

mroiM GHENT iHcmun in npoiMiMEin IHCINEIATE f°"
SVADP HATEIIAL OFF-SnE SLUDGE U SUAHP, AHD
T1EATHERT/DISPOSAL OF HONITOI CKOUHD UATEI
IEHAIH1HG rOI* SLUDGE IN
SUAHP. AMD HONITOI
CIOUHD UATEI

OH-S1TE TIEATHEHT/LANtriLL OH-SITE TIEATHENT/LANaPILL ON-S ITE TVEATHEHT/LANOF ILL
nmUNIMEHT, IHCIHIIATE NOT mPOIMDHEHT IHCINEIATE MPOUNDIEHT IHC1NEUTE
SUAHP MATEIIAL, OFF-SITE
nuWEHT/DISPOSAL OF
ICHA1H1HC FOI9 SLUDGE 1H
SUAHP ADD HOHITOt
CtOUKD WATEI

FOU SLUDGE IN SUAHP, AND HOT SUAHP HATEIIAL.
HONlTOt CtOWD UATEI ON-S1TE TREATMENT/LANDFILL

I f M A I H l N G P O I 9 SLUDGE IH
SUAHP AND HON1TOK CIOUHD
GIOUHD UAtEl

33CPR320-327
Harbor* Act of 1899

3X1^120-329

Affec t ing w e t e r a of the U.S.

E**cut Ivc Order 1 1988
n ood pi* Ina Management

16 USC mi
endangered Specie* Act of 1978

U.S. E P A ' e Ground Utter

Id USC 661
ri»h and W i l d l i f e Improvement Act

S e c t i o n *O4 of the Q *«n
wetai fc l of 1977

Ohio A d m l n l a t r a t l v e Cod* (OAC)
37*5 27-06 Solid Haete UepoMl
Fac i l i ty Plan Approval

OAC 37*5 54-18
Location Standard*

Ohio hevl»ed Code (ORC)
1502.06 Dmme. DUveti . and Uveee

HOIMC B i l l Hn. 592

Compliance vlth 33CPRJ20-327

Co.pll.nc. with 33CFR320 329

U l l l oat c en ply Compliance tr i th Executive
vtth becutlve Order 11980
Order 11988

CoBplUnce with 16 USC 1531

TIC w i l l be teken Into
consideration

Compliance with 16 USC 661

CoaplUnce wi th Section 404
of the a*** letter Act

Coi.pl Unce vlth OAC 3745-27-06

Ulll not comply Will not comptj with
with OAC 3745-54-18 OAC 3745-^4-18

Co.pll.nc- with OtC 1502. Ob

W i l l not comply vlth Will not comply with H>u*e
feue* till Ib. 592 Rill Ht>. 592

Co.pl lence vlth 3Xr*320-327

Co.pll-nc. vlth 3KP1320-329

Order 11988

Coeipll»nct v t th 16 USC 1531

TIC w i l l be taken Into
cooaideretloa

Compliance wi th 16 USC (.61

Compliance with Section 404
o( the Qeao Hater Act

Cce.pl lence vtth
OAC 3745-27-06

CoBpl lanc« wl th
OAC 37*5-54-18

Compllenc* with OftC 1502.06

Complienct vlth ttoue*
•111 Ho. 592

Coa.pl Unce wi th 33CPR320-327

Compliance wi th 3XPR320-1 2 9

Com pi lane* with Execut ive
Order 11988

Compliance vlth 16 USC 1511

TIC w i l l be teken In to

Compliance vlth 16 USC bt1 '

Compliance wi th bct lon *°*
of the Qeao Water Act

Com pi leace vlth
OAC 3 74 5-2 --06

Com pi lence with
OAC 3745-54-1*

Compliance w i th OtC I502'0tl

Compliance vlth Itouae
8111 Ho. t92

Co.pll.nc. vlth 33CFR320-327

Compliance with 33CFR320-329

Order 11988

Compllet ice vlth 16 USC 1331

TIC wi l l be taken Into

Compliance with 16 USC 661

Compliance with Section 404
of the dean Hater act

Compliance with
OAC 37*5-27-06

Compliance vtth
OAC 3US-54-18

Com pi lane t wi th OKC 1502.06

Wil l not comply wi th tbuee
•111 to. 592

Com pi lance wi th
3 3CP 1.320-32 7

Coe.pl lane* vl th
33CTR320-329

Order 11988

Compllenca vl th 16 USC 1)31

TIC w i l l be taken Into
conalderetlon

Compttence with 16 USC 661

Compliance with Section 404
of the deem Weter Act

Compliance vlth
OAC 3745-27-06

Com pi tame a vlth
OAC 3745-54-1*

Compliance vlth GKC 1502.06

W i l l not comply w i t h fetaie
•111 ab. 592 ,

Compl iance w i th liver • and
33CTR320 327

Compl l«nc»« vl th
33CFR 320-329

Order 11988

Coaipl lahcc w i th
16 USC 153 1

TBC w i l l be taken Into
conalderatlon

Compliance v t th 16 USC 661

Compl lance wl th
Sect la B 404 of the dean
Hater Act

Compl lence wi th
OAC 3745-27-46

Compl lance with
OAC 3741-54-18

Compl lence vlth
ORC 1502.06

W i l l not c o m p l y v t t h Houea
•111 Ib. 592
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ArPLICAlU 01 lELEVAMT AND
AFPIOPIIATE BEQUlKDUIfTS (ARABi)
AND Of*I ADVISOtUS Ot GUIDELINES
TO tl CONSIDUCD (TBC»)

A C T I O N S P E C I F I C ;

40CM264.3IO - Landf i l l
Qoaure ftaqulreaient a and
•bet-Cloaure Care

4ocrt264. 92, 264. 99
Cm wad Water Monitoring

29CPI1904, 1910, 1926
OS HA fee,ulr..Taenta

49CFIt07. I. I711.5OO
DOT IU«..lat.one for r4.«.riovie

49CFII7D - 189
DOT lagulaLlona [or Licenced
Material Tt entpott

40Cri264. 1)6 and 264. 117

40CPK268 Land
Uapoeal teetr let Ion a

40Crit264,228 Surface la.po.ndmi

Olio U a l n U t r a t l v e Cbd« (OAC)
1745 -1-0)(A> * (•) ..ritU.«r.t..atloD
roller

OAC 17*5 31-05 (A) (3)
l**ralt to Install

OAC ) 7 4 ) - l 7 - l l ba i r l c t i oB
of Par t i cuUta fcl»«loa
trom Induat r tal rrocat***

ALTEINATIVE 1

NO-ACTION
(FENCING. USE
lESniCTIOHS. AND
NONITOKIlIC)

Will not ctmflj
vlth 40(71264. JlO

lanca vlth
. 264.99

A LIB NAT IVI 3

CONSOLIDATE/CAT IHPDUMtHUIT
HCimiATf HOT SUMP KATEltAL.
SLUURT UAIL/CAP SWMP, PUX)D
• ERH, AMD HONITOI GROUND
UATCI

Cbapltaoca with
40CTU64.310

(baipllanct vlth
40.7U44.92. 264.99

Compliance vlth Co* pi lance vlth
29C7I1904. 1910, 1926 29CTI19O4. 1910, 1926

Compliance vlth
49CFI107. 1, 1711.500

COB pi lance with
49CTI170-1B9

Coapl lance vlth
400*12*4. 116 and
264. 117

Will not ctmflj
with 40(71264.228

Compliance with
40OU64. 116 and 264. 117

Compliance with 4K?t268

Compliance with 40CPt264.228

Compliance with
OAC )745-1-05 (A) t (I)

Com pi lance with
OAC 1745-31-05 (A) (3)

Compliance with
OAC 3/45-17-11

Com pi lance vlth
OAC 3J45-V-01

ALTnUATIVI 1

opp-stiE TREATMENT/DISPOSAL
nniMDun. mcimun <or
SUMP NAntut. orp-srTi
TIUTMEHT/DISPOSAL OP
1CMAININC P019 SLUD<Z III
9UAHP, AND MONITOH 3OUMD

Coapl lanca with
40CPI264. )IO

Coapl lanca with
40CPU64.92, 264.99

Coapl lane* vf th
29CPI1904, 1*10. lilt

Coapl lanca wt th
49CPI10). 1, 1)11.500

Coapl lanca with
49CP1DO-U9

Coapl lanca with
40CP1264.116 and 264. 117

Coapl lanca with 40CPk268

Coapl lanca wl th
40CJ 1264. 121

Coapl lanca with
OAC ) 7*5-1-05 (A) 4 (1)

OAC 3)45-31-03 (A) (3)

Coapl lane* with
OAC 3)45-17-11

G>apl lanca with
OAC 3)45-5r-OI

TA1U VI
(OaaLUaad)

ALTOIIUTIW 4

opp-sin TtEAmcKr/DisposAL
mnmoart. ncincun tail
SLUDGB IM SUAHP, AMD
MONITOR C9.0UMD MATE*

ODBpllaaca with
40CPI264. 310

Coapl lanca with
40CTU64.92. 264.99

Coapltanca with
29CPI1904 mo, 1926

Oaapl line* wl th
4KM107. 1, 1711.500

QiBpllanca with
4KTII70-1M

GlBpllADC* With
40CTU>4. lit Md 264.117

Coaplltnc* with 40CPI26B

0>.pll.nc. with 4Krl22I

Comfll**c» with
OAC ] 7*5-1-05 (A) • (1)

Goapltinc* with
OAC 1745-31-05 (A) (3)

Coapl lane* wl th
OAC 5745-17-11

Coapl lane* with
OAC 3745-57-01

ALTEIIIATlVt 5

OH-S1TE TVEAINCMT/LANIV ILL
iMpoun»em, mcunun «or
SWAHP NATEIUL, OTP-SITC
TVEAIMeNT/DlSrOSAL OP
lEHAIHIHG P01» ILUDCC IH
WMP AMD HOMnOB C101MD

Cbapl lane a wl tb
lOCfIJ6l.]IO

Coapl lanca with
40CPI2t4.«2. 2>4.*«

Coapl lanca wl th
2KMI904, HIO l»t

Coapl lane* with
49CFII07. 1, 1711.500

Coapl lanca with
4KTI170-IK

Coapllanca with
40CTI264. lit aad 264.117

Coapl lanca with 40Cra26l

Coapl lanca with 40CPI22*

Qiapl lanca with
OAC 3)45-1-05 (A) t (1)

Coapl lanca with
OAC 3)45-31-05 (A) (3)

Coapl lanca wl th
OAC 3745-17-11

Coapl lanca wl th
OAC 3745-57-01

ALTDIIUT1VC 6

OM-SITI TtUlxeHT/LAMDriLL
INPOIMCHKMT, 1MC1HCRAH
roi* suncc IH SUAHP, AMD
MONITOR aoUHD tfATEl

Coapl laaca wl th
40CPt264. 310

Coapl lanca with
40CPI2H. «2 264.99

Caapl lanca wt th
29CPKI904. 1910. 1926

Qiapl lanca with
49CPIIO). 1. 1)11.500

Coapl lanca wl th
49CM170-189

Coapl lanca with
40CTI264. 116 and 264. 117

Coapl lanca with 40Cri26«

Coapl lane* with 40CPI22S

Coapl Unca with
CMC 3745-1-05 (A) 6 (1)

Coapl line* with
OAC 3I45-JI-05 (A) (3)

Coapl lane a with
OAC 3)45-17-11

Coapl lanca wl th
OAC 3)45-57-01

ALTOHATin 9

ON-S1TC TlIA WENT/ LA»Df ILL
IMPOUimtNT. INCINEIATI
HOT SUJKP HATCIUL.
ON-SITE TIEAIXENT/LANOPILL
IEMA1N1NC POI9 5LUOCC
HONITC* (SOUND UATE1

Coapl lanca wl th
40CP1264. 310

Coapl lance with
40CP1264. 92. 264.99

Caapl lanca with
29CPI1904. 1910. 1926

Coapl lanca with
49CPII07. 1, 1711. SOO

Coapl lanca wl th
49CPIDO-I89

Coapl lanca with
40CFI264. 116 aad 264. 11)

Coapl lanca with 40CPI269

Coapl lanca with 40CFI22B

Coapl lanca with
OAC 1745-1-05 (A) a (1)

Coapl lanca with
OAC 3)45-31-05 (A) (3)

Coapl lanca with
OAC 3)43-17-11

Coapl lanca wl th
OAC 3745-57-01
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GttCWL
RESPONSE ACT KM

I Access feftnctiom I

Fvncinq

) Deed Restriction I

Fencing of the sit* to restrict acre».

NCP require no action to be carried through detailed
ar*aly*ii of ilttnutivn

Potentially viable.

All deed* for property within potentially contaminated areas Potentially viable,
to include rwirictiofw on me of property.

t Surface Stabilization i

I Duit Control

•I Sediaent Control timer I

I-I Horizontal Barriers 1

Capping

Capping 1 fl process used to cover buried wastes to prevent infiltration. Hot appropriate by itself, My be iMd M I Mpport technology

-I Cofferda» ! Cofferdata constructed around a contaaincted arN to isolate Not appropriate by itself, t*y bf wtfl M a tavport technology
————-———————————— that art* frw stream flow.

Curtain Barrier 1 Barriers tore durable and effective than cofferdai Not appropriate by Itwif, MY bi ntd M i Mpport technology

Hrvcfetation t Vtgvtttlon rover uitd to it«bili» interredUtt cover Mot appropriate by itwlf, My bt *ud H i Mpport tedmolofy
,———————————— surface.

I Rlock DtfplaceMnt I Controlled Injection of slurry in notchfd injection hold to Difficult to detemine integrity of barrier.
———————————•--•••---"—'— produce horizontal barrier beneath the contaainants.

I grout Injection t Pmsure injection of grout at depth through closely spaced Difficult to determine mteyrity of barrier.

I Soil-Bentonite Slurry U«ll I Trencti excavated iviilt filled with a bentonite water slurry. Potentially viable.
————————— ———————— Trench i» backfilled tilth a toil-bfntonite nx.

I CeeBnt'Bentonite Slurry Ualll Trench etcavated while filled Mith a cetent-bentonite water Potentially viable.
————————— ———————— slurry. Cmnt §et» up and fom the Mil.

I Grout Curtain ! Pmiure injection of grout in a regular overlapping pattern Difficult to dettmint intefrity of barrier.
——-——••'-••••'———•—'—- of drilled hole*.

Sheet Piling I Driven steel ihtet pilinq. Interlocttt My be difficult to tMl.

I Vibrating Bra Walt I Vibrating force intd to advance a steel beae. into the ground Difficult to awure continuity of barrier, leakage My
,_^— ———^-_^——....——— jnrf injection of • relatively thin wall of ceaent or btntonite occur.

at btM is Mithdrawn.

Clay 1 Compacted cUy.

I Spray application of a layer of asphalt or asphalttc

I Concrete slab.

Hot appropriate by i tie IF, My bt wed M a lopport
technology.

Not apppoprlitt by Itwlf, My bt vMd ai a tepport
tedmolofy.

Not aparapriati by ititlf, My bt «Md u a wpoort
technology.

6ravtl-Clay > Covpacted clay covered with gravel to provide eroiion and Not appropriate by itwlf, My bt ntd as a
—————————————— woisture control. technolofv.

• nisture control.
I Comparted clay covered with soil to provide eroiion and Not appropriate by itself, My bt end as I sapport

. _ _ _ _ . _ _ , "-^wology.

_.——— protection of'the liner. r *" technoTogy.
l Son-Synthetic Liner I laptnvable synthetic eeabrane cowrtd with soil to provide Not appropriate by itself, My be md as i support



sova
RESPONSE ACTION

SUM* MTY1IH
(continued)

I- Soil-Synthetic liner, Clay I Coeoacted clay covered mth I lyntnetic eeetrane followed
————————————————— by a drainage/filter layer and top Mil to provide erotion

and eouture control.

Contalneent
(continued! l-t Diverti on/Co I lection I Diket tnd bins, cnameli, terrace ind benches, chutet,

I ————————'———————— w*pag* basint end dichet.

I Surface Hater Control l-t Sradinj I Technique to rethape thi Und twface to eanage lurfact
- water infiltration, ren off ant to control erotton.

l-l-IHKhamcal Irinsportitionl

Offl l te Landf i l l I

! Ontite Landfil l I

-I Soil Stabiluatior. I Cee»nt, qulckliee, or other grouting Nteriilt •!>« to
————"———————————— CTHtr j Mil to iinitlw Infiltrition and to control

CoHlitf or pirtiil rMovtl involving ticivition or
contniMt«l litiriili for on-iitt or otf-titl dlipoul.

Dliooul of uttn in » off-ilt< iOB land f i l l .

Dlipoul of MMtn in in on-ilti ROW typi landfil l

On-Sltt Control/
Treatment

I Biological TrHtHnt 1

l-l [n-iltu BiodBfradation 1 Soil introdoctd Nith oxywrn and ntirimtt to tnhanct
————————•—————— biological degradation or orfljnm.

-I Client-Bated I Slurry of naltei and nater elied «ith Portland ceen* to fore Not appropriate for PCS.
•" • •'——-————————— a tolid.

Stabih ration !

I Physical/ChMlcal !
I Trtatxnt I

I Dn-Sitt Landfaning I Soil ><rMd onr land for biological degradation «,th
————————————————— •icroDrganiw in aaratid and nutrient rich uilt.

tatentlally viable.

Not approprtatv by i twlf , Hy bt *Md ai a
technology.

tot aflnpriati by Itiilf, lay be md « a
tichnolofy.

Not appropriate by iteelf, Bay be eeef at a
technology.

•tot appropriate by ittelf, eay be teed n a
technology.

Potentially viaele.

PotentUlly viaDli.

Volum too >ull for conldtratlon.

too nail for comideratIon.

Tnmoplaitin I Dried Mite heated and diipeneed throooh a heated pi title
——————•———-~~ latrlc of atphalt, bitwjen, paraffin, or polyethylene to

fore 4 »lid.

Urganic Polvecr I Uaite eued ilth a polyeer/citalrit Ivnt-foealdeliyda or
———————————— — vinyl eitentyrene polywertl to Tore a tolid.

1 Ua<te Hied >ith eolten glan to fore a nlid.

I Unte reacted eith lie> and fine-rained itllceon eaterlal
— I f l y iVi, ground blait furnace •!*, ci-rt ki ln djftl to

fore i eolld.

I Fluidized Bed Coebuttor I Matte in a fine granular itate f luldlzed by a bloving (at
————————————————— for incineration.

I Infrared Incinerator I Rn incinerator using illicon cartlde remittance heating
————————————————— elnents to provide infrared energy for Incineration.

I Rotary K i l n Incinerator i An incinerator nlng rotating refractory kiln.

I Pyrohtic Incinerator I Incinerator nlng heat in the abeem of air to thrrMlly
————————————— degrade volatile gateout portion, ftetldual tolid if

coeprised of filed carbon and a*.

I F l m d i z e d Bed Incinerator I An incinerator Nith turbalant bed of inert granular eeterial
————————————————•- luivj) to improve the transfer of heat to Matte ttrYaet.

Not appropriate for PCS.

Not appropriate for PO.

Not appropriate for PCS.

Not appropriate f or PTJ^ '..-" <• fj . ' • • ft
//. I- t i / 1 , I, , / js,_, ,x> ft r, ,

Voliaett too mill for mite Incineration.

Voleen too eeall for entile Incineration,

voleen too ••!! for mite Incineration.

VoletBi too Ball for ontite Incineration,

voleeet too tHll for ontlte incineration.

O
o
CO
H*
O.)



GQCRRL
RESPONSf PROCESS OPTION

i Phy*ical/Ch*B.ical I
t Trtttwnt (continued! I

I Ccecnt or Lie* Kiln I Cnrnt ki ln to Incinerate the Mites by coebuition.
| Incinerator |

too Hall for onsite incineration.

| Multiple Hearth Incinerator t Waste fed to the furnace roof of Incinerator to coetent Volecn too wall for onsite Incineration.
—-———"•"--""•••••••"•'•i—— successively through a teriet of flat hearth*.

I Nolten Salt Incinerator 1 Injection of uaites beneath i bed of eolten sodim carbonate Volews too tall For oraite incineration.
—————————————————— for incineration.

-I High-Iteurature Fluid 1 ft patented reactor it • vtry high teeperatwv (ataott MM F) Voleies too nail for omite Incineration.
| Uall Incinerator 1 to reduce organic Mites to their elemental ftate.

t Plate* Arc Incinerator 1 Eijieryy in ioniied DM w lent lei generated by pLa«ea arc voluen too Mil for oraite incineration,
lyrolysis process to came dissociation of organic*.

I Circulating bed Incinerator 1 Conventional fluldiied bedi at hl^wr nlocitin and Hith Voluei too Mall for ontite incineration.
—————————————————— finer wrbenti than fluidized bed lysten for incirwation.

I Industrial Boiler/Furnace i Hwt« uwd as MppleMntary fuel to coal, oil or natural gai Volwt too Mil for onaite incineration.
———————————-————— in fire tube and water tube of Industrial boilers.

Itcineretor | Catalysed eicronave procee* Minq short duration, hiih Voluen too wall for oraite incineration.
"w*!? pulses of ii
organic eoleculn a

pulses of iicronave enerfy to activate oxygen and
at a evtal •urfacc.

I Tnerval Desorption I A proem uwd to thermal 1* deeorb volatile organic
* IVOC) fro* soil by increa«inq teoperaturt.

Not ippropriatr for PCS.

I Soil Aeration I Aeration of soil via injection net Is used to proaotr ncro- Not appropriate for PCB.
—.————————————._— (,ul biodegradation and to strip volatile organic* fro» soil.

I Soil Utsbint] I Water or tteae, used to Hash or volatilize and flush organics Mot appropriate for POL
——-------————————— froe, toil.

Injection/Grouting un-situl! Pressure injection of grout at depth through closely spaced tot appropriate for PCB.
——————.— .———..——.——- (trilled holes to solidify contaiinantf.

ation I High current of electricity passed through a e*dia for
._,———— jradual Mlting of the eedia to volatilize organic* and

inorganic* for collection at the ground surface.

Solvent Extraction I Solvent introduced into a contactor where it iixes with Not appropriate for PCB.
,——.——:——————.——— ^oii jmj elutriate ii collected and later treated.

I Off-Site rrtaternt I-

I Thenul Destruction I RCNR facilltie* used to Incinerate soils. Potentially viable.

Biological lrpate*nt - ' Undfaninq I Soiti spread over land in licensed landfarv. Biological Not available LueMi uaMy for PCB coMaMinated to lit,
——— -———————.-— -—————————————————- degradation Hith •icroorganiies in aerated and nutrient-

rich soiIs.

(Include sludges and associated contwinated soils.

F1CUII 1-1
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GBt ML
RESPONSE AC1HM

Access destrictioos I

Fencing Fmcinq of th* site to restrict

NCP requires no Action to be carried through detailed
inatyiit of alttrnat ivev

Potentially viable.

All deeds for property within potentially contaminated areas Potentially viable,
to include restrictions on use of property.

-I Surface Stabilisation I

[ Dust Control I-

l Sediment Control Barrier I •

Containment I

Horirontil Barriers 1

I Vertical Bami

Lapping

Capping I H process used to cover buried wattes to prevent infiltration. Not appropriate by itself, may be used n a support tedmolofy

Cofferdam I Cofferdams constructed around a contaminated area to isolate Not appropriate by itself, may be used a* • support technology
- that area fro* stream flow.

Curtain Barrier I Barrier* mare durable and effective than cofferdams. Not ippropriate by itself, Hy be vsed M a Mpport technology

-t Revegrtation I Vegetation cover used to stabilize intermediate cover Not appropriate try itwlf, may be tted as a support technolofy
-———————————————- surface.

Block Displacement 1 Controlled injection of slurry in notched injection holes to Difficult to determine integrity of barrter.
——————,————,—...... produce horizontal barrier beneath the contaminants.

I Grout Injection I Pressure injection of grout at depth through closely ipaced Difficult to determine integrity of barrier.
———————...-^——————— drilled holes.

•I Sml-Bentomte Slurry Uall 1 Trenrh excavated «hlie filled «lth i bentonite water »lurry. Potentially viable.
———————————_————— Twnrtl ,, backfilled mth a soil-bentonite BIX.

•I Cement-Dent omte Slurry Ualll Trench excavated rfiile filled with a cement-bentonite water Potentially viable.
——————————————————— ilurry. Cement sets up and form* the wall.

Grout Curtain I Pressure injection of grout in a regular overlapping pattern Difficult to determine integrity of barrier.I Pressure injectio
,_. Of [jniied holes.

Sheet Piling I Driven steel ttwet piling. Interlocks may tie difficult to seal.

I Vibrating Beam wall 1 Vibrating force used to advance a steel beam into the ground Difficult to more continuity of barrier, leakame may occv.
.-———————.—————————— „,) injection of cement or bentonite as beam is withdrawn.

Clay I Compacted1 clay.

taphalt I Spray application of a layer of asphalt or nptitltic
•ete.

I Concrete slab.

Not approprtate by itself, may be wed as • wpport
technology.

Not appropriate by itself, may be used as a support
technolofy.

Not appropriate by itself, may be vsmd » a smpport
technolofy.

I 6ravel-Clay I Compacted clay covered with gravel to provide erosion and Not appropriate by itself, may be eimd as a smpport
———————,————————— moisture control. technolofy.

I Soil Clay I Compacted clay converted with soil to provide erosion and Not appropriate by itself, may be ned as a i
,————————.—————„.——— moisture control. technology.

I Soil-Synthetic (iner I Impermeable synthetic membrane covered Mttti soil to provide Not appropriate by Itself, may be esmd as a support
_.„..,_—————,__„„.„„.— .„ protection of the liner, technolofy.
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GOEFW.
RESPONSE flCtlQN

IWUUOW1 I
(continued) !

rreitmtnt {continued) 1

I Cement or LIM Kiln ) Cement kiln to incinerate tht nates by combustion.
I . Incinerator I

I Multiple Hearth Incintritor I Untes ftd to tht furnace roof of incinerator to combust
——-—"•--•-—•——————— successively through a uriet of flat hearth*.

I Molten Salt Incinerator ) Injection of wastes benMth a bed of molten todiui carbonate
—•——•—"•-'"••""•• '•••—tj—"• for melioration.

t High -Temperature Fluid ) fl patented rtactor at a very hljh temperature (abou
ll Incinerator t to reduce orfamc wastes to their elemental state.

I Plasma Arc Incinerator ) Energy in ionized gai molecule* generated by platm* arc
———,———_,———,————— pyrofysis promt (o cause dissociation of organic*.

I Circulating bed Incinerator I Conventional fluidized bed* at hightr vtlocitlei and with
finer sorbents than fluidiied bid system* for incintrit:orw

I Industrial Boi ler/Fumact I Uaitei uMd M supplement try fuel to cotl. oil or rwtur.il gn
———————————————————fc trtt Qf ind^rtr^j boiitrj.

(Microwave PlaiM Incinerator t Datalyied •icrotave proem mnf ihoH duration, high
————'—••'•••- •••-*-.•*-•>-*•——i- vnerfy pulm of licroMave wtrtv to activate oxygen ami

organic •oltculei at a art*) turfaci.

I Theraal Dewrption 1 A proces* used to thermally detorb volatile organic
——————————.——_—L_^. ro^poynirt (VDC) fro« toil by incre*iing teetwature.

Soil Aeration ] Aeration of Mil vij injection Milt ntd to prowtt •UTO-
—.——————_-—— jjial biottefradation and to itrip volatile or|anict froa 101).

Soil Uaahinq I Water or tttaa intd to «*i or volatUira and flmh orfan
-~ fro« foil.

I lnjection/3roittinq (in-situ)l Pnmurt injection of trout at depth throafh clowly tpaced
__———————™-———— drilled holts to solidify contaainantf.

I High current of electricity pawed thrwth a Mdta for
- gradul Mltinf of tht etdia to volatilize organic* and

iraroanin for collection at tht ground surface.

|-| Solvent Extraction I Solvent introduced into a contactor itwrt it aim with
——————————————— soil and elutriate is collected and later trtattd.

l-l Off-flit* Treatment I

-I thermal Destruction I — I Incineration ) Permitted RCflA facilities mtd to incintratt votli.

-t Biological Treataent I —I Landfarvinq I Soil* spread over land in licvmed landfirm. fiioloqlcal
———.——_.————..—. „ „,.———— ——————————-— dtnridauDn Kith eicroorjanisea in aerated and nutrient

rich soils.

APPUCfeiLITY

Not applicable for Mtal rontaiiration,

Not applicable for evtat coMaairution,

Not applicable for Mtal contamination.

Not applicable for awtal contMination.

Not applicable for ettil contamination.

Not applicable for Mt«l ronta»nation.

Not applicable for mrtil contMlnation.

Not applicable for mvtal contaiination.

Not applicable for metal contamination.

Not applicable for metal contamination.

Not applicable for metal contamination.

Not applicable, shallow Mater table.

Difficult to dttermint Integrity of barrtei

Not appropriate.

Not appropriate.

Not appropriate for metal contamination.

Not applicable.

* Include sludges and associated contaminated sells.
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SCBBIIKB OUTCHIO
i*€i»»LE L*IT gams acriBi com.

i NolMion I —! to
EFTECTIVEieSS Ml IMUmrwiUTV

-I f*T«s Hwtrtct iom I-

FtnciMj Effirtiwnwi o>UB«l»nt on Htntmnrt «) i*ll!«mtit Ion Lo» capital and illnt
into the futvrv. CoMonly ivailiblt

trirtion I Efffrtlmm o>ufno>rt on Hintfiwct m)
into th« futarc. CoMonly iviilibl* ttcnnotoqy.

-I Contain

Soll-tontonltr Slurry Ulll I Don fffirtlvr lh«n othlr cmtiliMnt bm-i«n ind provldn Lo. to ntoriti upttal md uintmim mtf.
———————————————— lowr ptrMbillty ind hi0wr co>pitibillty. Can bt

] intnq kncwn «ngin«*rin| practice*.

-F Ct»»l Dtnlonitt Slurry Uatll Lm >ffirtivc than loi 1-bvntonitt Milt, typically oorr UM to nferiti capital and Minttnct cottl.
————————————————— ptrvablv and miitant to ftwr cnniciU. (aorr capital cost than wil-bwtonit* tlyrry nail)

I — I Soll-5ynth*tir Linpr, clay < teliablr and tfffctiv* provjtM tiwn oroiMr Hintpnam. Low to lodvratt capital ro«t.
— - - -- -—- -— Can be rorwtrwtrt i«inq avaltablf i nuui in and t*rt>nolo«y.

-I Dilptnal I

F landfil l I and rfffrttw for portiw. of «ftr ntfr.al «ith
PC! corcvnt rat lorn )m than 3M BOB: qiw* praorr ofwrition
and Mintmanc* in a NCff) t)rpt landfill, tin w romtnirtM
usinq available r

> ctpitil coiti.

tollablf and tfftrttvt for portion of Mete tattirial Mith Hi(h capital prarttm rosti.
PCS conctntrat lora iMtt^an M ppi aiwn prtmtr operation
and Mintmanct In a RdV) type landfill. Can be ccmtriirtM)
using available mowm and w^intwinq.

-I Off-Silt Trjatamut I - - - I Th»nal D« I ruction I — I Inrimration

<LIncluo> ^ludo^and a^Mtiatnl rantMinatil '

I tort fffertlv* tfHmolofy if
— ptmittH for PCB inciniration.

at Ircirwrator Hlah capital co«t.



EXTENT OF CAP

GROUND WATERREATMENT PLANT

a, FCHMENT -
;iASIN

RESTRICTION
SIGNS ( T Y P )

FLOOD BERM
(TOP EL 830 MSL)

T R A C T I O N WELL. ' YP

PLAN
ALTERNATIVE 2

CONSOLIDATE'/ CAP IMPOUNDMENT, INCINERATE1 FOR SECTION A-A
SEE DRAWING NO 303613 - B20,
FIGURE 2A

2 FOR SECTION B'B'
SEE DRAWING NO 303613 - B2I ,
FIGURE 28

HOT SWAMP MATERIALS. SLURRY WALL/CAP
SWAMP FLOOD BERM AND WAT GROUND WATER

MAI:F ' IAL TO BE INCINERATED

ATLANTIC RICHFIELD COMPANY
LOS ANGELES, CALIFORNIA

INTERNATIONAL
TECHNOLOGY
CORPORATION

o
o
o
o
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AND SIL I

£ X ISI ING GflOUND SuHF A< E

"T ' 'i"''J" .ly^P^-^^-V-^r——^r- -^

S A N 0 AND G R A V E L

SECTION A - A '

SAND A N D U R A V h l

NOTE
FOR LOCATION OF SECTION A-A'. SEE FIGURE I

FIGURE 4 -2A

SECTION A-*'
ALTERNATIVE Z

CONSOLIDATE /CAP IMPOUNDMENT, INCINERATE
HOT SWAMP MATERIALS, SLURRY WALL/CAP

SWAMP FLOOD BERM AND TREAT GROUND WATER

PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES , CALIFORNIA

{NATIONAL
_JMCtOGY

COtPOtATION
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^ "USCARftWAS
RIVER j

~\F7
.-RESTRICTION IT/

^ SIGNS {//
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.

VfR • l«At EX*««C>IAT l6J

_ - - - .

r CAP
/ (SEE DETAIL 1

- - - - - - - ---- ._. . . . . . . - _ — _ . - - . - - - ——

MW 5 M W - - 3 y^~ FENCE w w - e p w - 5

™ p-SWALF / FIGURE "'

'Avvi 1
p^Ai

.̂ 7T
GAAYI

•y,

^

-̂ L

/ SWAMP ARFA
A^SLOPE, s~~

^ ' -~\^^
\- SAND

SAND, Sll T, AND GRAVFJL \ AND

i" ' 1 . ' - I ''^LT'
^™ — ------ - - . _ _ . . _ . _ T •-, [

-»-- SLURP/ WAt L - —————— • ———— ~—+-
SANO AND SIL T

5^~ j^\"

X

!1
£4

S A N D AND G R A V E L

1«

SWALE— >

/ r

\\:':j^~\
~-!^$$$i&*\^

•
Lr~^—

.

/ A)\ EXISTING
i Jr\ GROUND SURFACE"-,

f rk /

^f"xFILL - /.^^Z^^'

^ O-x"^ SAND'
V *-/"/
x V ^ ; ' ',----

Ji — -Tt- CONSOLIDATE D —""
•> y IMPOUNDMENT
/. ;- WASTES

-4' BORROW M4RCH ?f i.,98r
* . •

V— BOTTOM LINER (SEE DETAIL 2
F I G U R E 5 )

SAND AND G R A V E L

-

...---'"
•^ ——

SILT, AND
s

•"^ -

SANDj__3?

~^

Kfe^^"
-

GRAVEL
L_— i____'

•

,--̂

• "

.

BOTTOM OF BORIN6 i
EL 6779 f

«'n

8<0

S5O

«°

810 J

BOO

790

7flO

SECTION B-B'
(LOOKING WEST NORTHWEST)

VERTICAL SCALE HOKIZONTAL SCALE

NOT
»"taK5H
0

FOR i OCATION OF 51 CTION H B'
SEE DWG NO 303( 13 B8,

' "tut 1 1 ronPOMA r i; "
«l 1 ( OPYRIGH 1 f, (IF F H •„.

n —————— Tort.T 0 ———————— ̂  ——————— ̂ OFtlT F.flURE t-2B

ALTERNATIVE 2
CONSOLIDATE/ CAP IMPOUNDMENT, NC HE RATE

HOT SWAMP MATERIALS, SLURRY »»LL/CAP
SWAMP FLOOD BERM AND TREAT GROUND WATER

PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES , CALIFORNIA

I J.1 J INTERNATIONAL
1 • • TECHNOLOGYr T ^ COBPORATION
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CAP (SEE DETAIL 1. FIGURE 4)

CONSOLIDATED WASTES

— — 4' BORROW— —

RCRA TYPE DOUBLE UNER
(SEE DETAIL 2. FIGURE 5)

MIN. EL 5'
ABOVE THE
GROUND WATER
TABLE

"NOT TO SCALE"

FIGURE 4-3

SOUTHERN AND NORTHERN
IMPOUNDMENTS
(ALTERNATIVE 2)

PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES, CALIFORNIA

1984 IT CORPORATION
ALL COPYRIGHTS RESERVED
*Do MM Sod* Ihk Oiu.>it'

INTERNATIONAL
TECHNOLOGY
CORPORATION



00002174

_

II
•

QZ

O ro

z

•VEGETATED SURFACE

FILTER FABRIC
HYDRONET 18 SOIL COVER

60 MIL HOPE LINER

6"(MIN.) PREPARED
SUBGRADE

NOT TO SCALE

FIGURE 4-4

DETAIL I (CAP )

PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES , CALIFORNIA

INTERNATIONAL
TECHNOLOGY
CORPORATION



0000217c

CO
fO
O

CD

4"0 PIPE FOR LEAK DETECTION
4"0 PIPE FOR LEACHATE COLLECTION

60 MIL HOPE UNER
FILTER FABRIC

FLOW NET
FILTER FABRIC

60 MIL HOPE LINER

X X A A
CONSOLIDATED WASTES

X X X X
V SAND'-V.-.-.v.

MIN. EL. 5' ABOVE
THE GROUND
WATER TABLE _ PREPARED SUBGRADE

— — — — — — BORROW — —

EXISTING GROUND

'NOT TO SCALE"

O a84 IT CORPORATION
ALL COPYRIGHTS RESERVED

FIGURE 4-5

DETAIL 2
(BOTTOM LINER)

PREPARED FOR

ATLANTIC RICHFIELD COMPAN"
LOS ANGELES, CALIFORNIA

INTERNATIONAL
TECHNOLOGY
CORPORATION
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'GRpUNFW WATER..
1 TREATMENT £L'A\|t _...-

— RESTRICTION
SIGNS (TYP)

B

' WELLtTYP)

MiTFRIAL TO BF DISPOSED OFF-

Mf tTFRIAL TO BF INC1NFRATFD

NOTES

1 FOR SECTION A- A , SEE DRAWING
NUMBER 303613-BI3,FIGURE7A

2 FOR SECTION B-B', SEE DRAWING
NUMBFR 303613- BIO, FIGURE 78

FIGURE 4-6

PLAN

ALTERNATIVE 3
OFF-SITE TREATMENT/DISPOSAL IMPOUNDMENT,

INCINERATE HOT SWAMP MATERIALS,
OFF-SITE TREATMENT/DISPOSAL OF REMAINING

F019 SLUDGE IN SWAMP. AND f -. v
TRf^TT GROUND WATER

PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES, CALIFORNIA

INTERNATIONAL
TECHNOLOGY
CORPORATION



S A N D AND

•6IM04 (RCPLACCMCNT FOM
MftTfBl*l.S DISPOSED-OFF SITD

- E X I S T I N G GROUND SURFACE

SAND AND QHAVCL

SANO AND GRAVEL

TBOTTOM OF BOHING
EL JSTT 9 _

SECTION A- A'
(LODMIMO NORT

WCHTICW. *C*Ll

? 0 » I t T NOTE-
FOR LOCATION OF SECTION A - A1, SEE
DRAWING NUMBER 303613 -Bl, FIGURE 6

FI8URE 4-7A

SECTION A-*'

OFF-SITE TWATMENT^DIS^SAL MPOUNOMCNT,

GROUND WATER

ATLANTIC RICHFIELD COMPANY
LOS ANGELES , CALIFORNIA

IW4IT CORPOB»TION
ALL COPYRIGHTS RESFRVFD

1
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%^^^^^$$W' <W^N\\\YN :^^^:&$^ o

Y--r<

r
Rf STRICTION
SIGNS ! TYP!

A
„*> B

MATFf ' IA I TO RF DISPOSED O f F - S i T E

MATEIMAI TO HE 1

NOTES
1 FOB SECTION A-4 '

SEE DRAWING NO 30S6I3 - 818,
FIGURE 9A

2 FOR SECTION B'B
SEE DRAWING NO 30S6IS BI9,
FIGURE ">B

FIGURE 4-8

PLAN

ALTERNATIVE 4
OFF -SITE TREATMENT/DISPOSAL IMPOUNDMENT.

INCINERATE F019 SLUDGE IN SWAMP.
AND TFtE-A? GROUND WATER.

PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES, CALIFORNIA

INTERNATIONAL
TECHNOLOGY
CORPORATION



INb dHOUNU b j

RIVER

rttllAp. TO*

/ SAND AND S I L T

r., SL JOGE

!/ ,V-^M

1

S A N O A H U b R A V t L

SECTION A-A

SAND AND

NOTE-

FOR LOCATION OF SECTION A - A , SEE
DRAWING NUMBER 305613- B2, FIGURE

FIGURE 4 -9A

SECTION A-A '
ALTERNATIVE 4 f „?

OFF-SITE TREATMENT / DISPOSAL IM
INCINERATE FOI9 SLUDGE IN SWAM

AND TKCTT GROUND WATER .
C^l* 'v^ t

PREPARED FOR ^

ATLANTIC RICHFIELD COMPANY?
LOS ANGELES, CALIFORNIA '-

[
I INTEKNA.TIONAL

TECHNOLOGY l

COBfORATlON
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/
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FOR MAT€RIAL!i DISPOSE D
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IMPOUNDMENT/ .
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( L O O K I N G WEST NORTHWEST)

>JOTE
„ —————— V E R T I C A L SCALE HORIZONTAL SCALE

RAWING NUMBER 303613- B2, FIGURE 8 0 10 Z O f f E T 0 50 lOOFfET MttUNt4-SB

SECTION B-B'
ALTERNATIVE 4

OFF-SITE TREATMENT / DISPOSAL IMPOUNDMENT
INCINERATE FOI9 SLUDGE IN SWAMP

AND TREAT GROUND WATER
"PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES, CALIFORNIA

t J, ,1 INTERNATIONAL
1 • • TECHNOLOGY
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HXTENT ()F
\LANDFILL

•MENT PLXtil V

- RESTRICTION
SIGNS ( TYP)

B

i EXTRACTION \Ate-LL (

r D

MATERIAL TO BE LANDFILL ED ON SITE

MATERIAL TO BE INCINERATED

MATERIAL TO BE DISPOSED OFF SITE

1 FOR StCTION A - A ' , SEE DRAWING
NUMBER 303613-815, FIGURE IIA

2 FOR SECTION B-B, SEE DRAWING
NUMBER 303613- Bll , FIGUREIIB

FIGURE 4-10
PLAN

ALTERNATIVE 5
ON- SITE TREATMENT/LANDFILL IMPOUNDMENT.

INCINERATE HOT SWAMP MATERIALS.
OfT-SITE TREATMENT/DISPOSAL OF REMAINING

F019 SLUDGE IN SWAMP. AND
GROUND WATER

PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES. CALIFORNIA

| IHTEBNATIONAL
, TECHNOLOGY
I CORPORATION
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"^. S A N D

AND S I L T

( K I S I I N G GBOUND S U » F A C £

S A N D A N D G R A V E [

T BOl TOM OF BUR
E L * , rr»

SAND AND G R A V E L

SECTION A - A '

NOTE

FOR LOCATION OF SECTION A'A*, SEE
DRAWING NUMBER 303613 - B3, FIGURE 10

FIGURE 4- I IA

SECTION A-A
ALTERNATIVE 5

TDEATMEPfT/ DISPOSAL OF
SUIDOE IN SWAMP, AND TfWAT OROUND

WEP*l(iD7Sf
WATER

iQH'* IT (.ORPOHA i i f.
ALL COPYRIGHT S Pf Sf H V E f 1

ATLANTIC RICHFIELD COMPANY
LOS ANGELES , CALIFORNIA

j INTERNATIONAL
TECHNOLOGY
CORPORATION

O
o
O

00



„ I'USCARWAS
R I V E R -HOT SWAMP MATERIALS

REMOVED FOR INCINERATION
REMAINING FOB SLUDGE REMOVED
FOR OFF-SITE DISPOSAL

SAND S ILT AND GRAVEL

BORRO* (REPLACEMENT—' I
FOB MATERIALS DISPOSED
IN AN ON-SITE LANOFIIL)

S A N D AND G R A V E L

,1,,™.H1
JOTE

'(« LOCATlOtl OF SECTION B - B , SEE
XtAWING NUMBER 305613 - 83, FIGURE IO

SECTION B-B'
( L O O K I N G WEST NORTHWEST!

V E R T I C A L S C A L E HORIZONTAL SCALEia i-iMii-fciii
10 2O f E t T 0 30 FIGURE 4-I IB

SECTION B-B'
ALTERNATIVE 9

ON-SITE TREATMENT/LANDFILL IMPOUNDMENT
INCINERATE HOT SWAMP MATERIALS, OFF-SITE

TREATMENT / DISPOSAL OF REMAINfNO FOI9
SLUDGE IN SWAMP, AND 1NEHI GROUND WATtR

'

4 IT COMPCHA 1 'N
L COPYRIGHT'- . K f ' - E R V f l

ATLANTIC RICHFIELD COMPANY
LOS ANGELES, CALIFORNIA

I INTERNATIONAL
TECHNOLOGY

I CORPORATION
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r~ TREATED WASTE

/~CAP
/ (SEE DETAIL I ,

FIGURE 4 )

j-HDPl LINED LEAK
,' DETKTION M4NHOL.E ( FYP )

^L,PE LINED LEACHATE
OLLECTIOM MANHOLE (TYP.)

3
i l l

J/w/f
FILTER FABRIC

4 PERFOI' UEO PIP1:

FIL ER
FAB \\(~,

COARSE SAND

6O Ml!- HOPE

FLOW NET

WIN EL 630 (MSL)
/ ^LEACHATE COLLECTION

/ PIPE (TYP.)

•• 1984 17 COHPUI"Un '-
Al I rOPYRIOH 1 S Rf ' > HVE D

- LEAK DETECTION PIPE ( T Y P )

F I G U R E 4 - 1 2

ON-SITE LANDFILL
(ALTERNATIVE 6 )

PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES , CALIFORNIA

INTEBNATIONAL
TECHNOLOGY
CORPORATION
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V-FXTENT OF
\ LANOFILl

HF STRICT ION
SIGNS ( TYP)

I OPi

K A ' f R I A I ~n Br L ANDF IL L ED ON Si TE

V-lS\'-j K A " E R I A l 10 BF INC' I

FOR SECTION A fl'. SEE DRAWING
NUMBER 303613- BI6, FIGURE I4A

FOR SECTION B - B , SEE DRAWING
NUMBER 303613 - BI7, FIGURE I4B.

F I GURE 4 I 3

PLAN

ALTERNATIVE 6
ON-SITF TREATMENT/LANDFILL IMPOUNDMENT.

INCINERATE HOT SWAMP MATERIALS.
AND W6AT GROUND WATER

PREPARED FOR

ATLAN11C RICHFIELD COMPANY
LOS ANGELES. CALIFORNIA

INTERNATIONAL
TECHNOLOGY
CORPORATION
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Viilx/
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NOTE

FOR LOCATION OF SECTION A-A , SEE
DRAWING NUMBER 303613 - 85, FIGURE 13

FIGURE 4 -I4A

SECTION »-A'
ALTERNATIVE 6

ON-SITE TREATMENT / LANDFILL IMPOUNDMENT
INCINERATE HOT SWAMP MATERIALS,

AND -TM** GROUND WATER
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'9fl4 I I C 'TRPOH*
AL L LOPYRIIiHI '

-i ,-"FEMCE

f- - SWAMP MATERIALS RtkCVED
FOR INCINER/TION

BORROW (REPLACEMENT FOR
MATERIALS REMOVED FOR
tMWOSAL IN AN ON-StE LANDFILL)

SAND AND GRAVEL

NCTI:
FOF LOCATION OF SECTION B-B ' .SEE
DRIWNG NUMBER 30361 3-85 , FIGURE 13

BOTTOM OF BORING
EL 67T9 •T

SECTION B-B'
(LOOKING WEST NORTHWEST)

FIGURE 4-HB

SECTION B-B'
ALTERNATIVE 6

ON-SITE TREATMENT / LANDFILL IMPOUNDMENT
INCINERATE HOT SWAMP MATERIALS,

AND TRCOT GROUND WATER
r^AA^XlCi-.. r- MPREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES, CALIFORNIA

NATIONAL
NOLCX5T
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FATMENT PLAN

w- K A ' f K i A i :;•' w iw. iNt R A T f a

NOTES
1 FOR SECTION A-A'

SEE DRAWING NO 903613- BI4,
FIGURE I6A

2 FOR SECTION B'B'
SEE DRAWING NO 303613 -BI2,
FIGURE 16 B

FIGURE 4-15
PLAN

ALTERNATIVE 9
ON-SITE TREATMENT/UVNDnU- IMPOUNDMENT.

INCINERATE HOT SWAMP MATERIALS.
ON-SITE TREATMENT/LANDFILL REMAINING

F019 SLUDGE IN SWAMP. ANDfyi j—ls
WfcAJ GROUND WATER

PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES, CALIFORNIA

I INTERNATIONAL
TECHNOLOGY

I CORPORATION
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SECTION A - A '

SAND A N D G R A V f I

NOTE
FOR LOCATION OF SECTION A-A', SEE
DRAWING NUMBER 503613 - B6 , FIGURE 19

FIGURE 4-I6A

SECTION B-B'
ALTERNATIVE 9

ON -SITE TREATMENT/ LANOf ILL IMPOUNDMENT,
INCINERATE HOT SWAMP MATERIALS , ON'SITE

TREATMENT/ LANDFILL REMAINING FOI* SO/DOE
IN SWAMP, AND TRCAT GROUND WATER

ATLANTIC RICHFIELD COMPANY
LOS ANGELES, CALIFORNIA

INTERNATIONAL
TECHNOLOGY
CORPORATION
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FOPLOCAT.ON OF SEOT ON B-B ° ' ° ?° F" T ° ^U J°° *"*

^V0 3036'5~ "• SI!B?T^§i
ON-SITE TREATMENT/LANDFILL IMPOUNDMENT,
INCINERATE HOT SWAMP MATERIALS. ON-SITE

TREATMENT/ LANDFILL REMAINING FOI9 SLUDGE
IN SWAMP AND THEAT GROUND WATER

PREPARED FOR

ATLANTIC RICHFIELD COMPANY
LOS ANGELES, CALIFORNIA
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,— TREATED IMPOUNDMENT WASTE

-HOPE LINED L E A <
DETECTION MANHOLE ( T Y P )

//
/ r-HOPE LINED LEACHATE

/ \ COLLECTION MANHOLE (TYP.)
/ '. 3

T- CAP
(SEE DETAIL
F IGURE 4 )

TREATED SWAMP FOI9 SLUDGES

DIKE

4 PERFORATED PIPE

LEACHATE COLLECTION
/ PIPE (TYP.)

^-LEAK DETECTION PIPE (TYP.)

•— FLOW NET

FIGURE 4-17

ON-SITE LANDFILL
(ALTERNATIVE 9 )

"1CWWEO FOH

ATLANTIC RICHFIELD COMPANY
LOS ANGELES , CALIFORNIA

INTERNATIONAL
TECHNOLOGY
CORPORATION
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!>IIMMORY Uf CDS I IMIMOIE11; lit HE ME I) 101 OCTIQN 01 TERNOT IVEE •//
REFERENCE

01 I E RNf 11 IVE
N .. DEGCRIMI U)N

NL UCT10N (FENCE, MONITOR, DL( l ) H t S I R I L T . )

CUN'.iOl IDOTE/LOP IMPOONDMENT, INCINERATE HOT SWfiMP,
COP/SIURRV WOU REM01N1NG SWHMP, ILDDD KERM, OND TREf lT /

I TUR GROUND WOTER

0^ S I T E IRERT/Lf lNDFILL IMPOUNDMENT, INCINERfiTE HOI
SW4MP MflFERIOLS, OFF-SITE TREflT/EONDFILL REMOIN1NG

OF;- S I T E IREOT/LANDHILL
MPIERlftLS,-PNU IHEHI

IMPOUNDMENr,
nUNllUH bKOUNP1

INC1NEROTE SWHMP

ON SITE IRt MI/I MNDFILL IMPOUNDMENT, INL'INERPTE HOT
SWUMP MfllERIflt.S, OFF-SITE TREfiT/EONDF H L RFMfllNING
SWiWP l-'Ul'J MOIERIOL'J, flND TBC>»>)'M11N I KlK GROUND WfllER

ON Si l l 1 HI >il 'I MNIII IL L IMPUUNLMl Nl , INI . INEROIE
MH ERIHI s, HNU UIMT7MUNI TOR GROUND HOUR

cop i me
COST

$

ONNUHl
04M COS IS

$

$91,000 $t/,000

$1,637,000 $85,000

$5,

$?,055, 000

UN S I I L 1R1 Hl /LONDI II l. IMPOUNDMt N I , INLINERHIE HOT SWRMP (8,617,000
Mtt ERIOLS, ON SITE TREOT/LftHDMLI REMdlNING SWOMP F019
MO ERIOLS, RNU HJBH^MONITOR GROUND W W T E R

,000

$127,000

PRESENT(a)
WORTH OF
0»M COSTS

$

$1,044, 718

$1,325, 3fl9

$1, 185,05̂

$1, 185,05^

$1,8B6, 730

$1,886, 730

$1,980, £87

TOIOL
PRESENT

WORTH
$

$ 1, 135, 718

$5, 450, 054

$8, 757,054

$7,00c, 730

$8,941, 730

$4, 797,287

>:a> Present Worth = Hrmnal OJM Co-,ts « Present Worth Fartor
Pi-estr.t Worth Factor for a 31 year period based or, 10* discount and 5X i n f l a t i o n rates = 15.593

o

CD



b i. t a-:

H L T f c H N f t l l V E 1

C It M 1 1 0 t C O S T

1 TEM NOI DESCRIPTION

1 ICOMPL IPiNCE WELLS
- .-)--.-_- - _ - - - - - . -------__-_-. —— .._..... . . . . _ _ _ . _ _ . _ _ _ _ _

,: 1 FENCE
_.. , - l _ _ - . . . ... _-- . - - _ . . _ . - - _ - . . . - - _ _ _ - _ _ . ............ .-.^.

-: IENGINI:ERING i» i5x ITEMS i TO i

t ICONTINGENCltS i? 15* ITEMS I TO £

UNIT

1

FT

X

X

QUANTITY

5

2,e«ia

15

15

UNIT COST

*6, tM

»I5

*1 0,500
__ —— __^__ _ _ _ _ _

*1«, 500

TOTfiL

TOTOL COST

$40, 000

*30,000

*10,500

tie, 500
*9 1,000

o
oooto
CD
Cl



T 0 fa I. t

H L T E h N f l T I V E 1

O N N U f l L 0 P f c H t t T I U N S M f l l N T E N f l N C E CO S IS

ITEM NUI

1 IMONITOIMNG AND

DESCRIPTION 1 UNIT IQUf lNTITV 1 UNIT CUST 1 TUTflU COST

STflTISTlCflL flNflLVblS 1 1

c 15-YEflR REEVflLUftTION U) 1 1

3 ICONTINliENCIES 1? 15X ITEMS 1 TO £ 1 %

1

1

15

»18, MW

*^,Me

*a, 77S

»ia,500

»^,«M

*8, 77b

TOTflL *b7,d7b

(a) (200,0(10 at the end of every 5 years, prorated over S years using Straight Line Deprecidt ion
Method

O
o
O

CO
M>
CO



T A b L L H3

A L T E R N A T I V E

C A P I T A ! C O S T

ITEM NOI DESCRIPTION

1 IEXCAVATION, IMPOUNDMENT (TEMPORARY STAGING)

£ ISUPPRESSENT FOAM

3 1 BORROW TO RAISE LEVEL, 4 FEET

4 1 DOUBLE .INER (SEE TABLE A9)
— --- - 1 ——— —— - - _ _ - - „ . _ _ - - . - . . - . . . - - _ . . - . . . . _ _ . _ . . _

5 IBACKFIL- (FROM TEMPORARY STAGING)

£, (COMPACT
— --— 1 - — - —— ----- - --- ——— - —— - .-._-_.-_...--...--.._-...

7 (INCINERATION, HOT SWAMP (INCLUDES EXC. /HANDLING)
1 (SEE TABLE A13)

6 1 SLURRY WALL, SWAMP

9 1 FIELD INVESTIGATION, SLURRY WALL

10 (CAP, IMPOUNDMENT AND SWAMP (SEE TABLE A10)

11 IFLOOD BCRM (10 FEET HIGH)

Ic I COMPLIANCE WELLS

13 1 EXTRACT] ON WELLS

14 1 FENCE

15 (ENGINEERING 0 15* OF ITEMS 1 TO 15

It, (CONTINGENCIES C« 15* OF ITEMS 1 TU 15

UN I I

CY

LS

CY

LS

CY

CY

CY

SF

1

SY

FT

1

1

FT

*

*

QUANTITY

1

2..J00

1

5,300

5,300

50

16,500

1

6,900

700

5

*

2,000

15

UNIT COST

$15

$10, 000

$/

$.160,000

$4

$3

$1,̂ 00

$10

$60,000

$6, 000

$10,000

$15

$186,940

.!««,•;,*

TOTAL COST

$79,500

$10,000

$.5,400

$.i£0, 000

$£ 1,̂ 00

$15, 900

$£,0, 000

$165,000

$60, 000

$30c',fc00

$140, 000

$40, 000

$40,000

$30,000

$166, 940

$lUfl, 940

T U I I U

o
ooo
to
h*
*v£»
•vl



I fl B L E A.3

f)L. T E R N H T I V E

A N N U A L O P E R A T I O N i M A I N T E N A N C E C O S T S

I UNI1 I QUANTITY I UNIT COST I TOFAL COST

1 IMONITORING AND STATISTICAL ANALYSIS
1

2 1 MAINTENANCE AND INSPECTIONS

3 15- YEAR REE VALUATION <al

4 ICONTINGENCIES @ 15X ITEMS 1 TO 4

1

1
1

*

1
1
1

15

»1B, '.iM

* 1 5, Mti

*40,«M

*U,0c-5

« 18,5*0

*I5, liiatf

*w,ee0
* 1 1 , 0ii5

TOTAL

<d) $ctd0, 00ld dt the end of every 5 year'b, prordted over' 5 years us
Method

Straight Line Deprec I at l

o
CD
oo
CO
co
00



T A b L E

A L T E R N A T I V E 3

C A P I T A L C O S T

ITEM NOI DESCRIPTION

1 (EXCAVATION, IMPOUNDMENT
———— _ 1 ————— . ———————————————— ——— __ ——— ——— _ _ _ _ _

£ 1 BORROW/BACKFILL/COMPACT, IMPOUNDMENT

3 (OFF-SITE LANDFILL, IMPOUNDMENT (SEE TABLE AU)

4 1 EXCAVATION, SWAMP

5 1 INCINERATION, HUT SWAMP ( INCLUDES E 1C. /HANDL ING)
1 (SEI TABLt 13)

£. (OFF-SITE LANDFILL, MEDIUM SWAMP (SEE (ABLE A14)

7 (OFF-SITE LANDFILL, LOW SWAMP (SEE TABLE AH)

B (SEEDING, SITE
——— —— 1- ————— .-- „ _ _ _ . _ _ - - - - - _ _ „ _ _ _ _ . . - _ „ _ _ —— _ _ - _ —— -

9 (COMPLIANCE WELLS

1. (EXTRACTION WELLS
~" 1

11 1 FENCE

ia (ENGINEERING . 15* ITEMS 1 TO 1£
——— _ _ _ ! - ————— ———— ——————— ——————— -_ - ——— __ —— __

13 (CONTINGENCY C« 15* ITEMS 1 TO 12

UNIT

CY

CY

CY

CY

CY

CY

CY

SY

1

1

FT

X

*

QUANTITY 1 UNIT COST

5,57* 1 $15

5,570 1 »(<,
^___ —— _ _ _ _ _ | _ _ - _ _ - _ —— ...._..__
5,570 1 »£85

3, 30U 1 »^5
——— —— _.__... 1 ..._.._ .__._.__.

50 1 * 1 , .100
1

L50 1 *Bc-a
___ ——— _ ——— -I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
2,60(8 1 »cB5

6, 900 1 0. 60

5 1 »8, 000

A 1 *1 0,000

c, 000 1 $15

15 1 $<.9c-, 123

15 1 *<t9<_, l£3

TOTAL

TOTAL CUST

$83,550

$77,'.a0

$1,587,'. 50

$fl£, 500

$L0, 000

$533,000

$7<l 1,000

$5, 3<.0

$40,000

$40, 000
———————— _ ————— .

$30,000
_ ~ —

$49c, lc'3

$49c', Ic3

$4,.;£5, 0£,t

o

to(-»•
CO
co



T 0 E) L

A L T t R N A T I V E 3

A N N U A L O P E R A T I O N 5 M A I N T E N A N C E C O S T S

I UNIT I QUANTITY I UNIT COST I TOTAL COST I

1 1 MONITOR I NO AND STATISTICAL ANALYSIS

d MAINTENANCE AND INSPECTIONS
————— 1 —————— .. ———————————————————— ——————— _ ——

3 15-YEAR DEVALUATION (a)

<i (CONTINGENCIES li 15* ITEMS 1 TO 4

1

1

1

*

1

1

1

15

*ia,50ia

*a, <HM

$<tti,ldl4ia

%"3, 975

*18, 5ii«l

*a,idiaia

»<lk», 01^0

»3,975

TOTAL

(a) f£00,0li') at the end of every 5 yearb, prorated over 5 years using Straight Line Depreciation
Method

oooo
to
oo



i i i H N it r i v E

i: ft P i i c u s T

ITEM NOI DESCRIPTION

1 IEXCRVOT13N, IMPOUNDMENT

£ IBQRRDU/B^CKFILL/CQMPflCT, IMPOUNDMENT

3 IOFF-SITE LflNDFILL, IMPOUNDMENT (SEE TflBLE fl!4)

* INCINERATION, SWflMP ( INCLUDES E X C . /hflNDL INGl
(SEE TflBLE HI 3)

5 SEEDING, SITE

6 ICOMPLIflNCE WELLS

7 lEXTRHCTIDN WEILS

8 IfENCE

9 (ENGINEERING I? 15* ITEMS 1 TO 9
1

10 ICONTINGENCY & IS* ITEMS 1 TO 9

UNIT

CY

CY

CY

CY

SY

1

1

FT

%

%

QUflNTlTY

S,5/tf
- _

b,57li

5, 57ld

3,3dtf

a, 9««a

5

<t

a, 0is«
is
15

UNIT COS!

»15

$M

*^a5

* 1 , c l?k)

0.60

»a,0M

$10,000

*15

i&ll,^^

»e73,£,'tB

TOTHL

TQTflL COST

$83,550

*77,9U0

*1, 587,^50

»3,9b0,000

»5, 3<t«

$'10,000

$^10, 000

$30, 000

$873, t<,B

$873,648

$7,571, tit

o
o
oo
to
£O
O



T H b I L ht,

fl I I L H N H I I V E <t

f l N N U f l L O P E R A T I U N J M A I N T E N A N C E C O S T S

ITEM NOI DESCRIPTION

1 IMONITQR1NG OND STOTISTICflL ONftLYSIB

£ IMOINTENHNCE flND INSPECTIONS

3 15-YEflR REEWLUflriON (a)

^ {CONTINGENCIES L' IbX ITEMS 1 TO <.

UNIT

1

1

1

%

QUANTITY

1

1

1

.b

UNIT CQbr

* 18,Stfk>

*a,vwia

$'t01ldHW

*S, '}/5

IlHflL

1 01 HL COST 1

tia.siau i

*B, uw I

*4ld, I^M 1

*9, ^7^ 1

»/£,, 47b 1
- - - - - - - - — _ — — — _ 1

Id) *c;dv5, Oldt at the erul uf every b yed i ^, p r ^ t ^ a t e d over1 5 years u b i n i j S t r a i g h t L ir .e
Method

i tciat i

o
ooo
to
'CO
oto



T 0 f L E 06

O L T E R N f i T I V E 5

C ft P I T f i L C O S T

ITEM NOI DESCRIPTION 1

1 lEXCAVfiTlON, IMPOUNDMENT 1
' - 1 1

£ IBORROW/BOCKFILL/COMPftCT, IMPOUNDMENT 1
— ---- 1 —— ----- —— - - - - _ - _ _ _ - —— ——————— .—.-.- —— __ —— -|

i ISUPPRE3SENT FOOPI, IMPOUNDMENT 1

4 1 TREATMENT PflD 1

5 (TRANSPORTATION, ON SITE 1

L 1 TREATMENT (SOI ID WASTES) 1

1 ION SITi: VAULT (RCRfl TYPE) (SEE TABl E OIL) 1

0 IEXCAVO ION, SWAMP 1

') 1 1NC1NEKOTION, HOT SWOMP (INCLUDES E XC. /HANDL ING) 1
1 (SIE TOBLE 013! 1
1--. .. ..___.._-......._.__..... _..__ . _ . _ . _ _ (

IB IOFF SI E LONDriLL, MEDIUM SWOMP (SEE TOBLE 014) 1

11 IOFF SIE LANDFILL, LOW SWAMP (SEE TABLE 014) 1

i:: ISEEDINd, SITE 1

13 ICOMPLIfNCE WELLS 1

14 IEXTHOC1 IQN WELLS 1

15 1 FENCE 1

16 ITRCOTAEILITY STUDY 1

17 (ENGINEERING C« 1ST ITEMS 1 TO 1 7 I

IB 1 CONTINGENCY i? 1 5X ITEMS 1 TO 1 7 1

UNIT

CY

CY

LS

1

CY

CY

1

CY

CY

CY

CY

SY

1

'

FT

1

X

*

QUANTITY

5,570

5,570

1

1

13,908

5,578

1

3, £58

58

650

£,600

8,900

9

*

£,000

1

15

15

UNIT COST 1

$14

$30, 008

•S

$50

$708,000

$£5

$ 1 , £00

$690

0. 60

$8, 080

$10,000

$15

$78,000

$598, 313

$590, 313

TOTOL

TOTAL COST

$83,550

$77,980

$30, 800

$5c, 000

$£7, 800

$£78, 500

$700,000

$81, £50

$60, 000

$533, 800

$1, 794,000

$5,340

$7£, 000

$40, 008

$38,000

$70,000

$590,313

$590,313

$5, 116,046

o
o
o
o
to
CO
o
CO



( O b i t f i b

A L r i R N H T I V t

A N N 0 A L O P E R A T I O N J M A I N T E N A N C E C O S T S

I UNIT IUUANTITY I ON IT COST I TOTAL COST

I (MONITORING AND STATISTICAL ANALYSIS

2 (MAINTENANCE AND INSPECTIONS

3 15-YEAR REEVALUAT10N la)
1

<t (CONTINGENCIES i» 15% ITEMS 1 TO 4

1

I

I

K

1

1

1

15

*35,aia*

*lb, 75d

TOTAL

*35,*MI

$3<d. id̂ iî i

$4td, id̂ î t

*1^, 7SV»

»l^,7M

Id) $^'*0,lAli«) at the tr.J ...t evei y
Method

b t r a i y f t t t l rie Depi'et: i dt l on

o
o
o
o
CO
CO
o



r ft E< L I

( . L I E R N f l T I V E 6

C A P I T A L C O S T

ITEM NO

1

£

3

4

5

(.

7

8

9

10

1 1

1£

13

1*

15

DESCRIPTION

EXCAVATION, IMPOUNDMENT

HORROU/BflCKF ILL /COMPACT, IMPOUNDMENT

SUPPRESSED FOftM

rRLATMENT PAD

.RAN5PORTAT ION, ON SITE

TREATMENT (SOL ID WASTES)

ON SITE VAULT (RCRA TYPE) (SEE TABLE Al£)

INCINERAIIQN, SWAMP ( INCLUDES EXC. /HANDL ING)
(SEE TABLE HI 3)

SEEDING, SITE

COMPLIANCE WELLS

1 XTNAfTKN WELLS

FENCE

I REATAB1L I TV STUDY
- -- • .--------.-----_..--.....- - . _ _ _ _ _ ——

ENGINEERING |» l^X ITEMS 1 TO 1«
.--- - _ . _ . - _ _ — — _ . — — _.._ — — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LONTINGEtCY 9 15% ITEMS 1 TO 1 .

UNI T

CY
- - - - -
CY

LS

1

CY

CY

I

CY

SY

1

1

SY

1

%

%

QUANTITY

5,5713

5,57<J

1

1

13,9(90

5,570

1

3,300

B, 900

9

.

£,000

1

15

15

UNIT COST

»15

$1 .

*30, 000

*52, 000

*a

*50

*700, 000

1 1 , £00

0.E.0

»a,000

*1 0,000

$15

»70, 000

$fll't,076

$81 .,07£

TOTAL

TOTAL COST

$83, 550

477,900

*30, 000

$5£, 000

$£7,600

$£78, 500

$700, 000

$3,9b0,000

$5, 34 «l

$7£, 000

$40,000

$30, 000

$70,000

$B14,07fc

$61 .,076

$7,055,3£l

o
o
o
o
CO
CO
o
01



I A b I L 07

A L T E R N A T I V E t

f l N N U O L O P E R A T I O N S M A I N T E N A N C E C D S I S

I UNIT IQUONTITY I UNIT COST I TOTAL COS I

1 1 MONITOR ING AND STATISTICAL ANALYSIS
I ~

£ 1 MAINTENANCE AND INSPECTIONS
————— l__ —————— ——— ._....___. ———— __... _ _ . _ _ _ . _ _ _ . _ _ _

3 15-YEAR REEVOLUATION (d)

<t 1 CONTINGENCIES C« 15* ITEMS 1 TO <.
. —— _ _ _ | _ _ .. —— ........_._.__. _ _ _ - . . . - _ . - _ . . . . . . -..-..._.

1

1

I

X

1

1

1

15

* 35, 0013

»30,H00

»<10, 000

»lb', 750

TOTAL •

$35,000

»20,000

$40,000

*15, 750

»lc0, 750

la) $£00,000 at the end of every 5 yeart,, pi-orated over 5 year's using St ra iyht L i ne Depreciation
Method

O
O
O

CO
CO
O



T A b L E RB

A L T E R N A T I V E 9

c n p i r n i C O S T

ITEM NOI DESCRIPTION

] (EXCAVATION, IMPOUNDMENT
1 ... . _ „ _

£ U<ORROW/BAI:KFHL/COMPACT, IMPOUNDMENT

3 1 SUPPRESSED FOAM

4 1 TREATMENT PAD

5 1 TRANSPORTATION, ON SITE

E, MHEATMENT (SOLID WASTES)

/ 1 UN- SITE VAULT (RCRA TYPE) (SEE TADLt AID

Q II XCHVAT 1 0*1, SWAMP

'J 1 INC I NE RATION, HOT SWAMP ( INCLUDES E XC. /HANOI INGI
1 (5EE IADLE 013)

IV? ISECDINO, S I T E

1 1 ILOMPLIANC: WELLS

1£ II X T R A C f IQ-M WELLS

1J ITENCE

14 1 IREATAtOL ITY STUDY
1 - - . . . . . . . _ . . _ . _ — — _ _ _ . _ _ . _ . _ . . . . . . . . . _ _

IS IENGINECR1MG C« 15* ITEMS 1 TO 15

IE. it UNTINGEN::V r« 15* ITEMS i TO is

UNIT

CY

CY

LS

1

CY

CY

1

CY

CY

SY

1

1

SY

1

•f.

%

QUANTITY

5,57*

5,578

1

1

£3, (800

a^o

i

3, £50

50

8,300

9

4

£,000

1

15

15

UNIT COST

*15

*14

*40,000

*5£,000

*£

»50

$1,050,000

»£5

tl,£00

0.E.0

te, 000

»1 0,000

$15

$90, 001?

$3£5,0fcB

1 $3£5,0tO

T O T A L

TOTAL COST

$83,550

$77,980

$40,000

$sa, 000

$44,000

$441,000

$1,050,000

$61, £50

$60,000

$5,340

$7£,000

$40,000

$30, 000

$90, 000

$3£5,068

$3£5,068

$£,817,£5E. o
o
o
o
to
to
o



b L I

f l L T t R N f l f l V E 3

f l N N U B L O P E R A T I O N i M H I N T f c N O N C E C O S T S

ITEM NOI DESCRIPTION

1 IMONITORING fiND STflTISTICftL RNftLVSlS

2 IMfllNTENftNCE fiND INSPECTIONS
1

3 15-YEftR REEVOLUflTlON U>

<t 1 CONTINGENCIES C« 15X ITEMS 1 TO <t
__ —— _.. | - . . —— _- - . . . - ._ . _ _ . . _ - _ - - - _ _ - - _ - - — - - - _ . _ „ _ _ _ _ _

UNIT

1

1

1

X

UUflNTITY

1

I

15

UNIT COST

»3b, 0*1^

*3b, îda

»'tl4,0i2lid

*lfc,Siil»

TOTflL

TOTflL COST 1

*35, UXiii

*35,0!2itf

fid, Mid

*16,5a(«

» 1 it, 5*»

(a) *ck)a,OkJ0 at the end of every 5 year&, pi 'ordted over 5 years using Straiyht Lir.e Depreciat ion
Method

ooooto
o
00



00002205

DOUBLE _!NER COST

1 i'

HYDRONET

0—1IL HDPE

RND GRAVEL, 1'

FILTER FAEPIC

LEAK DETECTION «.
LEPCHATE COLLECTION SYSTEMS

TOTRL

CY

SF

SF

CY

3V

LS

UNIT CRICE

$17

$9

$4

$9

$£

TOTAL

$41,000

$36,000

$16,000

$36,000

$14,400

$8,000

$100,000

$£51,400

$8/SF



00002210

TOBLE AliZi

RCRfl CAP UNIT PRICE

ITEM

CLflV, 2'

60-MIL HOPE

HYDRONET

FILTER FPBRIC

SOIL, 13"

TOP SOIL, 6"

SEEDING

QUPNTITY U

2/3 CY

SY

SY

SY

1/2 CY

1/fc CY

SY

TOTAL

I NT PRICE TQTfiL

$ 1 7 . i3 $ 1 1 . iZi

$9.* «.0

$3.5 . $3.5

$1.5 $1.5

$12. i3 $6. iZl

$1£.8 $2.^

$*. fa $i3. £

$33.6

" $34/SY



TABLE

N :j A L 0 P E R A T I N' 3 C O S T

3 R D U N D U A T E P T R E A T M E N T P L A N T

ITEM QUANTITY UNIT PRICE TOTAL COST

THEMICALS:
-YDRATED LIME £0 TONS
CHLORINE £370 LBS I

• OTERS/ POLYMER LS $3,500

5LUDGE DISPOSALS 130 TONS $£00
LABOR £9£0 HRS . $£5 $73,000
MAINTENANCE * 10% OF LS $160,000

CAPITAL COST
ANALYTICAL LS $£0,000
ELECTRICAL LS $15,000

SUBTOTAL $£99,000
CONTINGENCY C" 151/. OF SUBTOTAL $44,850

TOTAL $343,850

" $350,000

00002211



TQBLE 31d

ON - SITE RCRP VPLJLT

ITEM QUANTITY UNIT DRICE TCTftL

DOUBLE LINER £5, tfi38 3F $8. i3 *c'i3iZl, 0i3iZi. 3

DIKE 6*0 FT $liiZi.i3 $76, 8013. 3

SURFACE PREPPRflTIGN LS $30,1300.13

FILL (10 FEET) 17753 'a) CY $15.0 $266,250.0

CflP 3100 SY $34.0 $105,400.0

SEED'ING 5500 SY $0. b $3,300.0

i a )
43560 SF*10'

TOTfiL $681,750.0

"" $700, 000

00002212



TABLE A13

PCBS INCINERATION COST

ITEM COST, $/CUBIC YARD

/
INCINERfiTIQN COST • 799 (a)

PLASTIC DRUM (30 GAL) 135 (b)

^flBQR flT 1 HR/DRUM AND £63. (b)

TRflNSPORTflTIQN AT $1,8 90

EXCAVATION £5 (b)

TOTAL - $1,200

(a) COST FROM CHEM WASTE/MODEL CITY, CHICAGO, IL
(b) ESTIMATED COST

00002213



TflBLE fl!4

DISPOSflL COST

ITEM COST, $/CUBlC YflRDS COST, $/CUBIC YflRDS COST, */CUBIC YflRD
<PCB=tf) (0 pprn<PCB(50 ppm) (5(3 ppm<PCB<500 pp

DISPOSflL COST c'£8 (a) ttB (a) 356 (a)

PLflSTIC DRUM (3l2i GP.L) — 135 (b) 135 <b)

LflBOR OT 1 HR/DRUM flND $40/HR — £69 (b) £69 (b)

TRONSPORTflTION flT $1,849 (a )714 57 (a) 57 (a) 57 (a)

TOTflL " $c'85 ~ $690

(a) COST FROM CHEM WflSTE/MODEL CITY, CHICflGO, IL
(b) ESTIMflTED COST

o
o
o
o
CO
CO
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APPENDIX B

APPLICABLE OR RELEVENT AND APPROPRIATE REQUIREMENTS (ARARs)



00002216
TABLE B.I

FEDERAL ARARS AND OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED

CONTAMINANT SPECIFIC
ALSCO-ANACONDA NPL SITE

GNADENHUTTEN, OHIO

• MCL

• 15USC2601 Toxic Substance Control

• 40CFR50 NAAQS

• Section 12 of the Clean Air Act (Public Health Bases to List Pollutants
as Hazardous)

• Health Advisories, U.S. EPA Office of Drinking Water Standards

• Federal AWQC

• RfDs, U.S. EPA Office of Research and Development

• Health Effects Assessments

• Carcinogenic Potency Factors, U.S. EPA Environmental Criteria and
Assessment Office, U.S. EPA Carcinogen Assessment Group

• 40CFR268.32 California Wastes



00002217
TABLE B.2

SITE ARARS AND OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED

CONTAMINANT SPECIFIC
ALSCO-ANACONDA NPL SITE

CNADENHDTTEN, OHIO

• ORC6111.042 Regulations Requiring Compliance With National Effluent
Standards

• OAC3745-17-08 1(B) Restrictions of Fugitive Dust Emissions

• OWQS

• ORC6111.04 Antidegradation Requirements for Waters of the State



00002218

TABLE B.3

FEDERAL ARARS AND OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED

LOCATION SPECIFIC
ALSCO-ANACONDA MPL SITE

GNADENHUTTEN, OHIO

• 33CFR320-327 Harbors Act of 1899

• 33CFR320-329 Regulations of Activities Affecting Waters of the
United States

• Executive Order 11988 Floodplains Management

• 16USC1531 Endangered Species Act of 1978

• U.S. EPA's Ground Water Protection Strategy

• 16USC661 Fish and Wildlife Improvement Act

• Section 404 of the Clean Water Act of 1977



00002219
TABLE B.4

STATE ARARS AND OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED

LOCATION SPECIFIC
ALSCO-ANACONDA MPL SITE

GNADENHUTTEN, OHIO

OAC3745-27-06 Solid Waste Disposal Facility Plan Approval

OAC3745-54-18 Location Standards

ORC1502.06 Dams, Dikes, and Levees



00002220
TABLE B.5

FEDERAL ARARS AND OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED

ACTIOH SPECIFIC
ALSCO-AMACONDA NPL SITE

CNADENHUTTEN, OHIO

40CFR264.310 Landfill Closure Requirements and Postclosure Care

40CFR264.92 and 264.99 Ground Water Monitoring

29CFR1904, 1910, and 1926 OSHA Requirements

49CFR107.1-1711.500 DOT Regulations for Hazardous Materials Transport

49CFR170-189 DOT Regulations for Licensed Material Transport

40CFR2.64.116 and 264.117 Use Restrictions

40CFR268 Land Disposal Restrictions

40CFR264.228 Surface Impoundment Closure and Postclosure Requirements

TLVs, ACGIH

40CFR264, Subpart F RCRA Corrective Action and Ground Water Monitoring
Requirements

40CFR403 Pretreatment Regulations



00002221
TABLE B.6

FEDERAL ARARS AMD OTHER ADVISORIES
OR GUIDELINES TO BE CONSIDERED

ACTION SPECIFIC
ALSCO-ANACONDA NPL SITE

GNADENHUTTEN, OHIO

• OAC3745-1-05(A) and (B) Antidegradation Policy

• OAC3745-17-1KA) and (B) Permit to Install

• OAC3745-17-11 restriction of Particulate Emission From Industrial
Processes

• OAC3745-57-01 Environmental Performance Standards

• OAC3745-66-14 Disposal of Decontamination of Equipment

• OAC3745-50-44 Contents of "Part B" Permit Application

• OAC3745-54-90 Generator Standards

• OAC3745-54-90 Through 99 Ground Water Protection, Ground Water
Standards, Point of Compliance, and Monitoring Program

• OAC3745-31-02 Requirements

• OAC3745-31-04 Restrictions

• OAC3745-31-05 Criteria for Decision by the Director

• OAC3745-32-01 Section 401 Water Quality Certification Required

• OAC3745.05(C)(6) Licensing Requirements

• ORC6111.04 Acts of Pollution Prohibited

• ORC6111.45 OEPA Approval of Plans for Disposal of Waste

• ORC3767 Nuisances
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APPENDIC C

SUMMARY OP REMEDIAL INVESTIGATION (RI) REPORT

ANALYTICAL DATA
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TA1LT. C.I
SIMU1T OF CUUAL IHOtOJIIC AM) Br TOIICITT METHOD USUI.TS*

KMTHEU fMPOUHMUl' AUA
AUCO-AMCOntA >Fl SITE

aio

PARAMETERS

GENERAL CHEMISTRY

pK (1:|)

Cyanide , Amenable

Cyanide Total

Fluorlde

Nitrate

METALS

AitMlniM

Areenlc

Berlin

CcdBlw

CalcliM

ChrovlUB, ttexevalent

ChroBjlm, Total

Copper

Iron

Lead

HafiieiliB

He nf an««e

Herqury

SelenliM

Silicon

Silver

Zinc

CONCENTRATION
UNITS

pH unit*

PP-*

PP"

PP"

pp.

PP"

pp.

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

TEST PIT VERTICAL
COMPOSITES-APR. 1985

SLUDGE COMPOSITES-APR. 1985 Tp~* Tp~7 Tp~8

TOTAL6 EP TOX' " T0* " ™* EP TOX

8.40

0.05Uf

260

tio
0.4

29,000

30

130

l.OU

16,000

0. IU

3,300

17

23,000

23

19,000

1,000

0.35

0.1U

350-

5.0

96

ND*

. 0.03

0.03

1.7

0.3

16

0.01U

0.42

0.01U

ND

0.01U

9. 3

O.OIU

0. 79

0.10

ND

20

0.0002

O.OIU

ND

0.03

0.03

ND

0.02U

0.02

0.9

0.2

26

O.OIU

0.44

O.OIU

ND

O.OIU

8.0

O.OIU

7. 5

0.02

ND

24

0.0002U

O.OIU

ND

0.34

0.02

ND

0.57

0.90

1.5

0.4

7.9

O.OIU

0. 76

O.OIU

ND

O.OIU

3.9

0.01

0.50

0.12

ND

30

0.011

O.OIU

ND

0.04

0.24

ND

0.02U

0.02U

7.3

0.1

0. 12

U.OiU

0. 12

O.OIU

ND

O.OIU

0.04

O.OIU

0.02

0. 13

ND

0.60

0.0025

O.OIU

ND

0.03

O.OIU

TEST PIT
TP 6

3.3-4 FT

ND

0.5U

19

66

ND

ND

ND

ND

ND

ND

3 .1

46

ND

1 1 , 000

ND

ND

1 100

ND

ND

ND

0. 10U

ND

SAMPLES-APR. 1985
TP-7 TP-8

1-2 FT 1-2 FT

ND

550

1.200

110

ND

ND

ND

ND

ND

ND

0. IU

11 000

ND

2 700

ND

ND

310

ND

ND

NP

0.10U

ND

ND

400

720

120

ND

ND

ND

ND

ND

ND

0 1

7.000

ND

2.300

ND

ND

300

ND

ND

ND

0. 10U

ND

SLUDGE COMPOSITE

a. 20
ND

680

3,900

I.8U

42 000

32

41

5.5

NO

0.44J8

8.800

2.9

2 800

29

ND

260

0.89

1.7

ND

2.2

1,700

ND

ND

0.02U f

2.3

0. IU

0. IU

0.005U

0.059

0.020

ND

O.OIU

0. 15

0.03

0. 13

0.005U

ND

0.44

0.0002U

0.085

ND

0.03

0.04

SLUDGE COMPOSITE & SOIL SAMPLE -NOV. 1986
S-l SOIL S-l SOIL S-3 SOIL

9.4-10.0 PT 10.0-10.6 FT 3 .8-5 .5 FT

8 .20

ND

90

360

1.2U

1 1 000

16

79

l.OU

ND

L.2U

1.200

62

52 .000

9.7

ND

310

0 - 6 1

1.9

ND

2.0U

160

ND

ND

0.02U

1.5

0.2

5. 3

0.005U

0.20

0.005U

ND

O.OIU

0.09

O.OIU

1 1

0.005U .

ND

1.2

0.0002U

O.OO5U

ND

O.OIU

0 - 2 5

8.20

ND

8.9

240

1 2U

5 000

14

81

l.OU

ND

l.QJ

200

75

52 000

9.2

NO

270

0.53

2.3

ND

2.00

51

ND

ND

0.02U

1.0

0.2

1.3

0.005U

0 .27

0.005U

ND

O.OIU

0.01

0.02

49

0.00',U

HD

1-3

O.OOC2U

0.011

ND

0.011

0.09

7.80

ND

)7

180

1.2U

7,200

12

100

1 OU

ND

0.30J

75

22

23.000

12

ND

1.100

0. 56

1.2

ND

2.0U

54

ND

ND

0.29

0.7

0.2

0.5

0.005U

o. to
0.00'U

ND

0 01U

0.02

O.OIU

0. 15

0.005U

ND

6.7

0.0002U

0.01

ND

O.OIU

0.01

S-3
5.5-6

7.50

ND

21

170

1.2

7,500

9.6

110

l.OU

ND

0.30J

25

17

24,000

12

ND

1000

0. 52

1.2

ND

2.0U

59

^
fP TOX

r">
,«D

p. 24

1.0

p. 2

?•'
p.oosu
p. 05

p.005U

f°
p.oiu
p. oi
p. 01

p. 03

p.oosu
f
f.t,
,J.0002U

p. 012

,<D

p. oiu
p.o,

See footnotes at end of tab le



00002224
TABLE C.I

(Continued)

PARAMETERS

GENERAL CHEMISTRY

PH ( i : ; ;
Cyanide Amenable

Cyanide Total

Fluoridi!

Nitrate

HETALS
Al um inum
Arsenic
Barium
Cadmium

Calcium
Chromium, Hexavalent

Chromium, Total
Copper

Iron
Lead

Magnesium
Manganese

Mercury
Selenium

Silicon
Silver

Zinc

CONCENTRATION
UNITS

pH uni ts

ppme

ppm

ppm
ppm

Ppm
ppm
ppm
ppm

Ppm
Ppm

ppm
Ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm

ppm

SLUDGE COMPOSITE t, SOIL SAMPLE-JAN. 1987
SLUDGE COMPOSITE

TOTAL EP TOX

8.50

ND

5,000

3,900

1.8U

ND

ND

ND

ND

ND

1.8U

ND

ND

ND

ND

ND

ND

0.23

ND

ND

ND

ND

ND

ND

0 .02U E

1.3

0. IU

ND

ND

ND

ND

ND

0.01U

ND-

ND

ND

ND

ND

ND

0.0002U

ND

ND

ND

ND

S-l SOIL
8.0-8.8 FT

TOTAL EP TOX

7.85

ND

230

160
1. IU

ND

ND

ND

ND

ND

1.1U

ND

ND

ND

ND

ND

ND

0.64

ND

ND

ND

ND

ND

ND

0.2U

0.3

0.1

ND

ND

ND

ND

ND

0.01U

ND

ND

ND

ND

ND

ND

0.0002U

ND

ND

ND

ND

S-2 SOIL
7.2-8.5 FT

TOTAL EP TOX

7.90

ND

240

240
1.2U

ND

ND

ND

ND

ND

1.2U

ND

ND

ND

ND

ND

ND

0. 10U
ND

ND

ND

ND

ND

ND

0.02U

0.8
0. 1U

ND

ND

ND

ND

ND

0.01U

ND

ND

ND

ND

ND

ND

0.0002U

ND

ND

ND

ND

S-3 SOIL
7.0-7.8 FT

TOTAL EP TOX

8.40

SD

8.3

160

L. IU

ND

ND

ND

ND

ND

1. 1U

ND

ND

ND

ND

ND

ND

0. 10U

ND

ND

ND

ND

NO

ND

0.02'J

0.5
0. 16

SD

ND

ND

ND

ND

0.01U

ND

ND

ND

ND

ND

ND

0.0002U

ND

SO

SD

ND

aSamplJ9 were collected during the following dates: April 1 to April 3, 1985; November 17 to December 2, 1986;

January 26 to January 28, 1987.
DThe indicated values represent the total concentration in mill igrams per kilogram (mg/Vg) or parts per mil l ion of the
correiponding parameter present in the sample.

C"EP TOX" refers to E P Toxicity leachate generated by the Extraction Procedure (EP) Toxicity Text Method, SW-1310 as
described in U.S. Environmental Protection Agency, 1984, "Test Methods for Evaluating Solid Waste: Physical/Chemical •
Methods," SW-846, Second Edition Revised Waste Characterization Branch, Off ice of Solid Waste, Washington, D.C.

d"ND" indicates not determined.
eThe limits for total constituent analyses are reported in mill igrams per kilogram (mg/kg) or parts per million ( p p m ) .

The EP Toxicity Test Method leachate analyses are reported in ailligraas per liter (mg/1) or ppm.
^"U" indicates that the compound was analyzed but not detected. The corresponding number represents the method
detection limit for the sample.

S"j" indicates that the corresponding compound is present, but the calculated concentration is less than the specified
detec tion limit



TABLE C.2

SUM1AIY OF HAZUDOUS SUBSTANCE LIST COMPOUND RESULTS'
MOtTneu mFOUNOMEirr AERA
ALSCO - ANACONDA HPL SITE

CBADEKHUTTKH OHIO

PARAMKT1- kS CONCENTRATION
U N I T S

SUlIMif! COMPOSITE
NOV l^Hfc

S 1 VtHI lCAL
COMPOSITE

S-2 VERTICAL S-3 VERTICAL
COMPOSITE COMPOSITE
JAN. I9ST JAN. 198?

100 A I-

67 -66 1

1 2 7 - i a - 4
IOB-B4-3

HDd

BDlJ*

RDL

BUL

0.075B

N i l

0.099B

NO

AC I P / B A S E - N : 'TBAL
EXTRACTAB,- ^

N - N U i u s o d l ; i U e n y l a n l n e

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL
BDL

BDL

0.4BJ

ND

I. IJ

HD

D L Y C H L O R I N A T

BDL
BDL

BDL

BDL

BDL

BDL

BDL

BDL

Apr 11 1 tu A p r i l 8 , 19

O
O
C21

o
CO

K>



TABLE C.I

SWMAKY Of GENERAL-INORGANIC AND KP TOX1CITY METHOD RESULTS*
SOUTHERN UtroUMDHENT AUA

ALSCO-AMACONOA NPL SITE
CMADEIOUTTEN. OHIO

TEST PIT VERTICAL COMPOSITES-APR. 1985 TEST PIT SAMPLES-APR. 1985

PARAMETERS

GENERAL CHEMISTRK

pH (I.I)

Ajanlde, Amenable

A) anlde , Total

Fl uorlde

Nl t ralu*

METALS

Ai iifltlnufu

Arsenic

Bar Inn

Cadittl uu>

Ca 1 c Itiin

Ctuuialun, Hexavalunt

ChromUtra, To ta l

Coppe f

I run

U-ad

Magnes i un

Manganese

He re ui y

Se lent LUB

SI l lcon

Silver

Zinc

CONCENTRATION
UNITS

pH units

Pl>«e

ppa

pp«

PP«

PP«

PP«

ppa

PP"
ppm

ppm

ppa

ppa

ppa

ppa

ppa

ppa

ppa

ppa

ppa

ppa

ppa

SLUDGE COMPOSITES-APR 1985
TOTAL* EP TOXC

9.05

0.5Uf

320

84

0.3

22,000

14

75

2.U

27,000

0. 10

4.200

12

10,000

DO

47.000

610

18

0. 1U

300

4.0

980

Ntf>

0.06

0.06

11

0. IU

o.oi
0.01U

0. 18

0.01U

NU

0.010

0.09

0.010

0.01

0. 12

ND

0.50

0.0056

0.01U

NO

0.03

0.010

TP-9
EP TOX

ND

0.02U

0.02

0.9

0. 10

4 7

0.01U

0. 78

0.010

NU

O.OIU

1 1

O.OIU

40

0.56

ND

22

0.01 1

O.OIU

ND

0. 16

1.2

TP-10
EP TOX

ND

0.02U

0.02

2.5

0.20

7.4

0.010

0.36

O.OIU

ND

O.OIU

1. 7

O.OIU

0.66

0.13

ND

8.8

0.00020

O.OIU

ND

0.04

0.03

TP-I I
EP TOX

ND

0.02U

0.04

12

0.7

O.UIU

O.OIU

0. 13

O.OIU

ND

0. 12

0. 15

0.010

0.01

0.09

ND

0.03

0.0025

0.010

ND

0.02

O.OIU

TP-12
EP TOX

ND

0.02U

0.020

14

0.2

O.OIU

O.OIU

0. 14

O.OIU

ND

0.01

0. 11

O.OIU

O.OIU

0. 14

ND

0.06

0.00020

O.OIU

ND

0.03

O.OIU

TP-13
EP TOX

ND

0.02

0. 16

3.5

4.6

1.3

O.OIU

0.07

0.02

ND

0.04

0. 13

0.05

0. 18

0.37

ND

0.08

0.016

O.OIU

ND

0.07

• o.oiu

TP-9
2.5 FT

ND

0.50

22

120

ND

ND

ND

ND

ND

ND

0. IU

30

ND

29,000

ND

ND

1,000

ND

ND

ND

0.1U

ND

TP-9
3 FT

ND

3 2

8.0

35

ND

ND

ND

ND

NU

ND

0.6

240

ND

9,700

ND

ND

250

ND

ND

ND

0.23

ND

TP-10
1.5 FT

ND

0.5U

1,500

12

NU

ND

ND

ND

ND

ND

0. IU

9,800

ND

1,800

ND

ND

270

NU

ND

NO

0. IU

ND

TP-10
6 FT

ND

0.50

0.8

21

ND

ND

ND

ND

ND

ND

0. IU

31

ND

24,000

ND

ND

790

ND

ND

ND

0. IU

ND

TP-ll
1-3 PT

NU

0.5U

660

100

ND

ND

ND

NU

ND

NU

0. IU

5,500

ND

3, 100

ND

ND

230

ND

ND

ND

0. IU

ND

TP-12
1-2 FT

ND

820

890

12

ND

ND

ND

NU

ND

ND

O. IU

8,400

ND

1.700

ND

ND

180

ND

ND

ND

0. IU

ND

TP-13
3 FT

ND

0.5U

210

18

NU

ND

ND

ND

NO

ND

0. IU

2 . 2 U O

ND

1 ,900

ND

ND

120

ND

ND

NU

0. IU

NU

St_-e t oat notes dC end at tab It

O
O
O
O
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TaBLB C.I
(Continued)

SLUDGE COMPOSITE SAMPLk-JAN.
CONCENTRATION SLUDGE COMPOSITE S-4 SOIL S-5 SOIL S-6 SOIL

rAUUfblbK* UNITS 6.0-8.0 FT 9.5-11.0 FT 10.1-11.4 FT

GENERAL CHEMISTRY

pH (1:1)

Cyanide, Amenable

Cyanide Total

Fluorlde

Nitrate

METALS

Aluminum

Araenlc

larlum

Cadmium

Calcium

Chromium, Hegevalent

Chromium, Total

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Selenium

Silicon

Silver

Zinc

January 26 to January
bThe Indicated values

pH units

PPme

Ppm

PPm

PP«

PPm

Ppm

PPm

PPm

PPm

PPm

PP*>

PP»

PPm

PPm

PPm

PPm

PPm

Vpmi

PPm

PPm

TOTAL EP TOX TOTAL EP TOX TOTAL EP TOX TOTAL

8.4 ND 8.3 ND 8.2 ND 8.6

HD ND ND ND ND ND ND

490 0.02 1.6 1.02 18 0.02 25

3,400 6.1 58 0.02 190 0.02 310

1.8 0.1 1.2 0.4 1.2 0.3 4.6

34,600 0.245 8,240 0.161 6,460 1.62 5,560

20 0.005U 7.1 0.005U IOU 0.005U 7.5

32 0.82 11.3 0.273 64 0.258 32

4.7 0.014 l.OU 0.005U l.OU 0.005U l.OU

ND ND ND ND ND ND ND

4.4 0.01 3.6 0.01 3.0 0.01 1.3

5.760 0.012 19 0.012 212 0.022 410

2.6 0 .023 15 0.010 48 0.012 61

2 ,410 0.119 24,300 2.0 30.300 20.7 31,100

15 O.OO5U 13 O.OU5U 13 0.005U 8.3

ND ND ND NU ND ND ND

217 0.70 764 9.49 365 2 .32 308

0.58 0.002U 0 .71 0.00020 0.5 0.00020 0.41

I.A. O 132 1.4 0.016 1.1 0.019 1.3

ND ND ND HD ND ND ND

2.1 0.02S 2.0U 0.01 2.0U 0.01U 2.0U

pom 754 0.028 56 0.013 62 0.093 62

d during the following dates: April 1 to April 8, 1985, November 17 to December 2, 1986;

EP TOX

ND

ND

0.02

I.I

0.4

2.72

0.005U

0.184

0.005U

ND

0.01

0.044

0.024

4 7 . 9

0.005U

ND

1.9

0.0002U

0.027

ND

0.017

0. 171

SLUDGE

TOTAL

8.90

ND

440

2,300

1.8U

ND

ND

ND

ND

ND

1.8U

ND

ND

ND

ND

ND

ND

1.3

ND

ND

ND

ND

COMPOSITE

EP TOX

ND

ND

0.020

4.5

0. IU

ND

ND

ND

ND

ND

0.03

ND

ND

ND

ND

ND

ND

0.0003

ND

ND

ND

ND

S-4 SOIL
8.0-9.0 FT

TOTAL

7 . 7 5

ND

170

160

1.3U

ND

ND

ND

ND

ND

3.6U

ND

ND

ND

ND

ND

ND

0. 12

ND

ND

ND

ND

EP TOX

ND

ND

0.02U

1. 1

0. IU

ND

ND

ND

ND

ND

0.01U

ND

ND

ND

ND

ND

ND

0.0002U

ND

ND

ND

ND

S-5 SOIL
S. 5-9.0 FT

TOTAL

8.50

ND

35

290

I.2U

ND

ND

ND

ND

ND

3.UU

ND

ND

ND

ND

ND

ND

0.29

ND

•HI)

ND

ND

EP TOX

ND

ND

0.02U

0.9

0. IU

ND

ND

NU

ND

ND

O.OIU

ND

ND

ND

ND

ND

ND

0.0002U

ND

•HI.

ND

ND

S-6 SOIL
9.5-IU. 1 ft

TOTAL

8. HO

ND

121)

570

I.3U

ND

ND

ND

ND

ND

I.3U

ND

ND

ND

NU

ND

ND

0 . 2 7

NO

Hit

ND

ND

Ef TOX

NU

ND

0.02U

0.6

0. IU

ND

ND

NO

HU

NU

O.IIIU

ND

ND

NU

ND

NU

NU

0.0002

Nu

N1L

NU

NU

28. 1987.

represent the total concentration In milligrams per kilogram (mg/kg) or parts per million of the
cor reepondlng paresMtvt |,B«WHV • •• v«v|.i« •

C"EP TOX" refers to EP Toilclty leachate generated by the Extraction Procedure (EP) Tonlclty Text Method, SU-1310 as
described In U.S. Environmental
Methods," SW-B46, Second Edition

Protection agency, 1984, "Teat Methods for Evaluating Solid Waste: Physical/Chemical
Revised. Waste Characterisation (ranch Of f ice of Solid Waste Washington D.C.

d"ND" Indicates not determined

'The l imits for total
(ppu). The EP Tovlcl

const I tuent analyses are reported In milligrams per ki logram (mg/kg) or parts per million
ty Test Method leachata analyses are reported In mllllgrsms per liter (mg/I) or ppm.

'"U" In.! Kates thst I ue compound
J« i .-> i l ,,u 1 l»lt tor th« »upla .

was snalyied but not detected. The not respond lug number represents the method

O
O
O
O
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CO



PARAMETERS

VOLMILF.S

Bls (2 -c thy lhcxy l )ph lha lace

Dl-n-butyl phlhalate

Fl uorjnl heu-j

Isopnosune

Naptit ha I e no

M N i l i o s o j l p h e n y l a a l n e
( 01 phenyl«l ne)

Phenanthrene

Pyrene

PESt 1C I DES/POI.VCIILOIUNArED
B U ' I I E N K L S

End[In

ArucL . r

CAS NUMBEB6

Acelune

Ethylbenzeni*

Chloiolora

2-Henanone

MelhyUne Chloride

Telrachluroethylene

Tol uene

Xy lene , Tulal*

AC ID/ BASE NEUTRAL
EXTRACfABLES

S7-64-1

00-41-4

61-66-3

.91-78-6

75-09-2

I2J-18-4

108-88-3

117-81-7

84-74-2

2l)b-4ii-0

78-59-1
91-20-3

86-30-6

85-01-8

129-00-0

72-70-8

1 2 6 J 2 - 2 9 - 6

CONCENTtATlON
UNITS

t/^
••/kj

•»/k«

M/kf

M/k«

»g/k«

••/kg

•g/kg

»*/kg

•g/kg

•g/kg

•g/kg

•g/kg

•g/kg

•g/kg

•g/kg

•g/kg

•g/kg

SLUDGE COMPOSITE
APR. 1985

NO*

110

ND

43

ND

0.28

5.3

410

1. 1

0.80

BDL

16

200

0.45

BDL

BDL

0.066

BDL

T4»U C.4

SUHHAIT OF BAZ4UMXIS IIMSTAHCI LIST COHrOUMD USULTS*
WOIieiM INPOUHDHUT 4UA
ALSCO - Af4f^HM HPI. SITI

GHAOEMurrru. OHIO

S-4 SLUDGE
SLUDGE COMPOSITB COMPOSITB

NOV. 1986 NOV. 1986

0.48Be

ND

0.291

ND

0.781

ND

HD

0.888

ND
ND

ND

ND

ND

ND

ND
ND

ND
ND

ND

ND

ND

ND

ND

ND

ND

ND

• DL"
BDL

BDL

BDL

BDL
BDL

BDL
BDL

ND
ND

S-5 SLUDGE
COMPOSITE
NOV. 1986

ND

ND

ND

ND

ND

ND

ND

ND

BDL

BDL

BDL

BOL

BDL

BDL

BDL

BDL

ND

ND

S-6 SLUDGE
COMPOSITE
NOV. 1986

ND

ND

ND

ND

ND

ND

ND

ND

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

ND

ND

S-4 SOIL
6.0-8.0 FT
NOV. 1986

0.077JfB

ND

0.072JB

ND

0.25B

ND

ND

0.062JB

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

ND

ND

S-5 SOIL
».i-II FT
NOV. I486

0.20B

ND

0.035JB

ND

0.025JB

ND

ND

0.015J

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

ND

ND

S-6 SOIL
10.1-11.4 FT

NOV. 1986

0. I2B

ND

0.014J8

ND

0.021IB

ND

ND

O.OI8J

BOL

BOL

BDL

BDL

BDL

BUL

BDL

BDL

ND
NOO
0
O
O
to
<N3
ro
00



PARAMETERS

VOl.ATILES

Ac e t one

El hy I beniene

Chl oroforn

2 -llexanone

Melhylene Chloride

Te t rachl oroel hy lene

To luene

Xylene, total

AC1U/ BASE-NEUTRAL
EXTRAC TABLES

Bls(2-ethylhexyl)phthal ate

Ul-n-bulyl phlhalate

Fl uo ranthene

Isophorone

Naphthalene

N-Ni t ro sod 1 phenyl amlne
(Ul phenyl am Ine)

Phenant hrcne

Pyrene

PEST 1C IUES/ POLYC IILOR 1NATEU
BIPHENVLS

End r in

Aroclor 1248

J Samples were collected during the
January 28, 1987.

The ninbers presented In this col
Chemical Abstracts liyleK.

^'mg/ki-11 ind ic ates m 11 1 Ig rams per
a"NU" I nd i ca tes not determined.

^' B" Imli idUb that the c o r r ei|xj iki

' " J " i i n i K J l :> thai t l ie rot ies (*t iki

* I.. [ i 1 H j 1 » n.- j I nc 1 iki i t lit: u r t tlo ,

1 Hi.- I ikl 1, .1 t . 1 L o'B^joj d Is d e t u c t e

'"bill." im l i i . t t ' - s not i l ecec led abov
l.i-.l (MSI . ) i .mt i .nt IV'.|nli ,-.i U;te

CAS NUMBER CONCENTRATION
UNITS

67 -64 -1 mg/kg

100-41 -4 ag/kg

67-66-3 mg/kg

591-78-6 «gAg

75-09-2 mg/k.g

127-18-4 >g/kg

108-88-3 >g/kg

^/k,

117-81-7 og/kg

84-74-2 «g/kg

206-44-0 «g/kg

78-59-1 mg/kg

91-20-3 Bg/kg

86-30-6 mg/kg

85-01-8 «g/kg

129-00-0 »g/kg

72-70-8 Bg/kg

12672-29-6 ag/kg

to 1 lowing dates . April I to Apri l 8,

umn are the Chemical A b s t r a c t s Ser i / lce

kl 1 og ram or par t s p.?r m 11 1 lo n ( ppio) .

Ing, compound was toimd in the blank ,1

niet.i and [)j c d xylt-'iu.' l^tuniTb. A CAS

e Lite U.S. En v 1 tiHimenla 1 fi .» 1 >-c t 1 o n \$

•<• I inn Limit s (CR11I.) .

TABLE ^ ,
(CODtll

S-4 VERTICAL S-5 VERTICAL S-6 VERTICAL S-4 SOIL S-5 SOU. S-6 SOIL
COMPOSITE COMPOSITE COMPOSITE B. 0-9.0 KT 8.5-9.0 FT 9.5-10.1 FT
JAN. 1987 JAN. 1987 JAN. 1986 JAN. 1987 JAN. 1987 JAN. 1987

0.28JB 1 2B 0.3UJB 1.58 0.658 0 .37B

ND NU NU NU ND ND

U. 32B 0.5JB 0.48B 0.088B 0.088B 0. 10B

ND ND NU ND ND ND

LIB 0.95B 1.3B 0. 1 IB 0. I2B 0. 16B

ND ND ND ND NU ND

ND ND ND ND NU ND

1.7 0.19J 0.50 0.06B BDL 0.022JB

0 .47J 0 .27J 0 .72J BDL 0.091J 0. I2J

ND ND NO ND NO ND

NU ND ND ND NU NU

NU ND ND ND NU NU

ND ND NU ND NU ND

NU ND ND ND NO NU

ND ND ND ND ND ND

BDL ND ND ND ND NU

BDL BDL BDL BUL 8 UL BDL

BDL BDL BDL BDL BOL BDL

1985, November 24 and November 25, 1986 January 2b to

( C A S ) numbers used for cataloging ttte indicated compounds in tlk?

s v*j 1 1 a a tile sample.

n.inbet i» not ava i lab le tor t o t a l xy l vne .

.•IH y ( U . S . tPA) C o n t r a c t Labora to ry l'i >.« i Jin ( C L P ) Hazardous Substance

O
o
o
o
CO
CO
N>
CO



TABLE C.5

SUMMARY OF INORGANIC AND BP TOX1CITK METHOD KESULTS*
SLUDGE PIT A1(£A

ALSCO-ANACOHDA NPL SITE
CNADENHITTKM, OHIO

SLUDGE AND SOIL COMPOST! E-APR . 1985 VERTICAL TEST HIT COMPOSITES-APR. ISB5 TEST PIT SAMPLES-APR. 1985

PARAMKftRS

(JKNtKAL CHLMlSrRY

1>H ( 1 . 1 )

Cyanide , Amenable

Cyanide, Total

Fl uur Ide

Ni I r jt«i

MtTALS

Alunlnua

Arsenic

BJ r 1 ura

Cadre i ma

Ca 1 c 1 urn

Chroini ui»t Hexavaleiil

Ch run I on , fo td 1

Coppe i

Iron

LeJd

Magnes iuot

Manganese

Me r i- u r y

Se 1 1! n i urn

SI I i con

S i l ve r

/Inr

Suo 1 ootuotes at tnd

CONCENTRATION
UNIT:;

pll un t t f c

pp.'
ppa

pp.
ppa

pp«
ppa

ppa

ppa

pun

PP«

ppa

pp.

ppn

ppo

ppo.

Pp»

PP»

ppn

ppn

PP"

ppn

.1 table

_

SLUDGE COMPOSITE
TOTAL* EP TOXC

8.30

0.5Uf

250

110

0.6

49,000

37

120

2.0

38.UOO

0. IU

6, IOU

13

12,000

40

39,000

750

0 . 3 7

0. IU

181)

13

100

NT/1

0.02U

0.02U

3.2

0. 1

O.OIU

O.OIU

0. 11

O.OIU

NU

O.OIU

0. I 1

0.01

0.03

0. 18

ND

1.8

0.020

O.OIU

NU

0.04

O.UIU

SOIL
TOTAL

7.50

0.5U

8.8

27

0.6

1 1 , UOO

12

300

2.0

2 ,800

0. 1

130

29

23,000

25

2,900

980

0. 1 1

0. IU

260

8.0

140

COMPOSITE
EP TOX

ND

0.02U

0.02U

0.6

0. IU

0.93

O.OIU

U.2 1

0.02

ND

O.OIU

O.U6

O.OIU

0.09

O.OIU

ND

16

0.0002U

O.OIU

NU

U.03

0.45

TP-1
EP TOX

NU

0.02U

0.04

3.9

0.2

U. 13

O.OIU

0. 12

O.OIU

NU

0.41

0 .45

O.OIU

0.05

U. 16

NU

0.94

0.0039

O.UIU

NO

U.04

O.OIU

TP-2
EP TOX

NU

O.U4

0. IU

7.4

0. IU

O.OIU

O.OIU

0. 16

O.OIU

ND

U.47

0.46

O.OIU

0.05

0.13

ND

0.47

0.0035

O.OIU

ND

0.03

O.UIU

TP-3
EP TOX

ND

0.13

0.45

2.8

0.2

1.0

O.OIU

0.28

O.OIU

ND

0. 16

0 .32

O.OIU

0 . 2 5

0. 12

NU

3.6

0.012

U.01U

NU

0.03

O.UIU

TP-4 '
EP TOX

ND

0.02U

0.02

2.3

0.2

2.4

O.OIU

0. 13

O.UIU

ND

O.OIU

0.50

O.OIU

0.04

0.13

ND

6.6

0.0022

O.OIU

ND

0.03

O.OIU

TP-5
EP TOX

NO

0.02U

0.02

1.3

0. 1

0. 14

0.02

0. 10

O.OIU

ND

O.OIU

0.09

0 OIU

O.U7

0. 13

NU

1.5

0.0002U

O.OIU

NU

0.03

O.OIU

TP-1
0-1 FT
TOTAL

NU

0.5U

820

140

NU

NU

ND

ND

ND

NU

0. IU

7, 100

ND

6,900

ND

ND

370

ND

ND

ND

0. IU

NU

TP-2
2-3 FT
TOTAL

NU

0.5U

580

UIJ

ND

ND

NU

ND

ND

NU

0. IU

5 , 600

NU

16,000

NU

ND

520

NU

ND

NU

0. IU

NO

T P - 3
4 -5 FT
TOTAL

NU

0.5U

7 .8

110

ND

ND

ND

NU

ND

NU

0. IU

91

ND

34,000

NU

NU

1 ,20U

NU

ND

NU

0.23

NU

TP-4
4.5-6 FT
TOTAL

Nl)

75

520

103

NU

NU

NU

NU

NU

NU

1). IU

5.21)0

ND

16,000

NU

NU

55U

NU

NU

Nl)

U. IU

NU

TP-5
5-5. i FT
TOTAL

NO

140

1 100

36

NU

ND

ND

NU

NU

NU

0. IU

22.000

ND

5,700

ND

ND

700

ND

NO

NU

0. IU

ND

O
o
0

to
CO
00
0



TABLE C.5
(Continued)

PARAMETERS

otNERAI, CHEMISTRY

pH (1:1)

Cyanide, A*enable

Cyanide . Tital

Huortde

Nitrate

METALS

Aluminum

Arsenic

Barium

Cadmium

Calcium

Chromium, Total

Copper

iron

Lead

Magnesium

Manganese

Mercury

Selenium

Silicon

Silver

line

CONCENTRATION SLUDGE
UNITS TOTAL

pH units 8.2

PP"

ppm

PP"

PP"

ppm

ppm

ppm

ppm

ppm

I ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

PP"

ppm

ppm

ppm

ND

560

5.200

1.7

50 , 800

16

I3b

4.3

ND

1.2

6, 180

8.4

13,500

22

ND

564

0.57

1.7

ND

2.4

95

"Samples v«re collected during the following

COMPOSITE
EP TOX

ND

ND

0.02

1.9

0.2

0. 1U

O.OIU

0. 122

0.007

ND

0.02

0. 103

O.OIU

0.086

0.005U

NU

l.2b

U.0002U

0.005U

ND

O.OIU

0.015

dates: Aprl

SOIL COMPOSITE
TOTAL EP TOX

7 . 9

ND

18

250

2 .6

8,070

8.2

130

I.OU

ND

1.2

78

22

25, 100

13

NU

491

0. 1U

1.3

ND

2.0U

80

1 1 to

NU

ND

0.02

1.2

0. 1

2. 13

Q.1U

0. 146

0.005U

ND

0.0)

O.OIU

O.OIU

O.OIU

0.005U

ND

12.3

SLUDGE COMPOSITE SOIL COMPOSITE
TOTAL EP TOX T O T A L EP TUX

8. IU

NU

4, /UO

4,000

2. 1

ND

ND

ND

NU

NU

1.2

ND

ND

NU

NU

NU

NU

0.0002U 0 .43

O.OU5U

ND

O.OIU

0.053

Apri l 8,

ND

ND

NU

ND

1985; Nove

ND

ND

0.02U

1.8

0. IU

NU

NU

NU

NU

NU

0. IS

NU

ND

NU

ND

NU

ND

7.60

NU

740

J50

2 . 4

NU

NU

NU

NU

NU

1.2U

NU

ND

NU

NU

NU

NU

0.0002U 0. IU

NU

ND

ND

ND

.ber 17 to

ND

ND

NU

NU

Ueceinbe r 2 ,

ND

NU

0 02U

1. 1

0. 1

ND

ND

NU

ND

NU

0.02

ND

NU

NU

ND

NU

NU

U.0002U

NU

NU

ND

NU

I98b;
January ',b to January 28, 1987

^The Indicated values represent
corresponding parai

C"EP TOX" refers to
describes :ln U.S.
Methods,' SW-846,

d"NU" Ind ca tes not

"The 11.1 u tor tot

1 " U" 1 nd I . Ml et* t hdt

•eter present

EP Tonlc l ty
Envl ronaental

the to ta l concent ra t ion In mi l l igrams pe
In sample

leachate gene rated by t he
Protection Agency, 1984

Second Edition Revised, Waste Characte

determined

a 1 t ona 1 1 t nen t a n a l y s e s a Ie I epu 1 [ i-il 1

0.1 1 not del

Ex t rac t 1 on Pro
"Test Methods

r lza t lon Branch

11 U 1 1 1 1

c i t e d .

,;,^ pe

Tile CO!

r ki log taio

reduru (EP)

(ing/kg) or

To x 1 c 1 1 y
tor Evaluating Solid
, Ot (Ice of

I k 1 1 o£ i dm

I e bpolld 1 llg

parts pur mi

Text Method,
Waste. Physl

1 1 lull ot the

SW- 1 111) ,i»
cal /Chemical

Solid W a s t e Wash ing ton , D C.

( lllti / kg ) 0 t

number lep

p a r t s per ml
ppo.

resents the ill

1 1 1 oil ( ppui ) .

let hod

oooototo
CO



TABLE C.6 _ ,

SUMMARY OF HAZARDOUS SUftSTANCK Lib .OUND RESULTS"
SLUDGE PIT ARKA

ALSCU - ANACONDA MPL SITU
CHAUKNHUTTEN. OHIO

PARAMETERS ^^b

VOLAT1LES

Acetone 67-64-1

Ethylbenzene 100-41-4

Chloroform 67-bb-l

2-He«anone 591-78-6

Melhylene Chloride 7b-09-2

Tet rachloroethylene 127-18-4

Toluene 108-88-3

Xylene, total* -h

AC 10/ BASE-NEUTRAL
EXTRACTABLES

Bl s( 2 -ethylhenyl) phthalate 117-81-7

Dl-n-butyl phthalate 8 4 - 7 4 - 2

t'l uorant hene 2Ub-4<* U

Isoplkoione 7B ̂ y I

Naphthalene 91 20 1

N-Nlt rosodlphenylamlue 8b -JU b
(Di phenylamlne)

Phenanthrene Bb-OI 8

Pyrene 129-00-0

PEST1CIDES/POLYCHLOR1NATED
B1PHENYLS

Endi In 72-70-8

Aroclor 1248 12672-29-6

dSamples were collected during ;he following dates:

^The nunbera presented in thiti column are the Chemi
c"mg/kg" indicates milligrams per kilogram or parts
U"NU" indicates not determined.
e" b" Ind ica tes Lhat the cor re ipond Ing compound was

CONCENTRATION
UNITS

mg/kg1-

mg/kg

mg/kg

«g/kg

•g/kg

•g/kg

mg/kg

•g/kg

•g/kg

mg/kg

mg/kg

mg/kg

April 1 to Apri l 8,

cal Abstracts Service

per million (ppn).

SLUUCL COMPOSITE
APR. \Wl S 1

Ntf1 0.44be

BUL1 NU

ND 0. I7B

BUL NU

NU 0 . 2 1 B

BUL NU

BUL NU

0.012 BUL

2. fa 0.b9J

O . ) b NU

BUL NU

bUL NU

DDL NU

BUL NU

BUL NU

BUL ND

0.032 ND

BUL NU

l"*8i, November 2^. and November 2"),

(CAS) numbers used for cataloging

w e l l a* the samp le .

V E R T I C A L SOIL COMPOS 1 TES • JAN . 191W
S-2 S- 1 b "« ;, b

U . 7 2 B O . b l B U.fib O.bOB

NU NU Nl) NU

0. I'lb 0. Ibb U. 1 /b I). 19b

NU NU Nil NU

0. 22B 0. I9B 0. 2<,b i). nil

NU NU NU NU

NU NU Nl) NU

BUL O.llbbJB1' 0 .02BJB BUL

0 .92J 2 . 1 0 . 2 1 ) o.b1) !

NU NU NU NU

NU NU NU NU

NU NU NU NU

NU NU NU NU

NU NU . NU NU

NU NU NU NU

NU NU NU NU

NU ND NU NU

ND ND NU NU

I9bb; January 2b tu January 28. ISM/ .

the Indicated compoonds In the Chemical Abstracts Index.

« y l e n c .

.1 Ik 11-, 1 I.

Oo

CO



TABLE C.7

SUMMARY OF INORGANIC AND E. P. TOCCITT I
SWAMP AREA

ALSCO-ANACONDO HPL SITE
GNADENHITTEN OHIO

SLUDGE AND SOIL COMPOSITE-APR 1985 AREA NO 1 COMPOSITE-NOV 1986 AREA NO 2 COMPOSITE-NOV 1986

PARAMETERS

GENERAL CHEMISTRY

pH (1.1)

Cyan ide , Amenable

Cyanide , Total

Fluoride

N i t r a t e

METALS

Al uminum

Arsenic

Barium

Cadmium

Calcium

Chromium, Hexavalimt

C h r o m i u m , Total

Copper

Iron

Lead

SI I I t . , H I

CONCENTRATION SLUDGE COMPOSITE SOIL
UNITS TOTAL" E P TOX12 TOTAL

pH un i t s

ppme

ppm

ppm

ppm

ppm

ppm

ppm

ppm

ppm

PPO

PPm

PPm
ppm

PPm

, M«

t >'•

PPm

8.20

0 .5U E

520

110

1.4

57,000

41

210

4.0

49,000

0.1

14,000

36

19,000

93

.' i . i ! i I' !

. . - • • '

4 2 0

0.02U

0.02U

2.1

0.4

0.07

O . O I U

0.33

O . O I U
ND

O . O I U

0. 13

0.01

0.03

0. 18

Mi

n . M l .

N D

7.00

0.5U

9.8

59

1.0

18,000

22

170

2.0

4,000

0. 1U

340
41

42 000

62

i , 7 0 U

1 . l.m

' ) . I l l

240

COMPOSITE
E P TOX

ND

0.02U

0.02U

1. 1

0. 1

3.2

O . O I U

0.46

0.02

ND

O . O I U

0. 10

O . O I U

O . O I U

O . O I U

M l )

* . M

• I . ' i • M 1 .' ij

O.I ) 1U

N D

SLUDGE
TOTAL

8.15

ND

670

6,700

2.3

72.000

4.5
180

6.8

ND

4 . 2 U

17 .000

21

18,000

87

N D

I / O

1 1 . S ti

N D

COMPOSITE
E P TOX

N D

ND

0.02U

2.3

0. 1U

0.2

O.OIU

0.28

0.006

ND

0.02

1.7

0.01
0.48

0.005U

N D

i .O

0.0004U

0.005U

ND

SOIL COMPOSITE
TOTAL E P TOX

7. 10

ND

17

340

2.2

16.000

16
170

l.OU

ND

1.6JB

660

4.4

41 ,000

63

N D

1.200

U . 8 2

l . O U

N D

ND

ND

0.02U

1.6

0 2

2.6

O . O I U
0. 18

0.005U
ND

O . O I U

0.03

O . O I U

0.05

0.005U

N D

5.4

0.0002U

0.005U

N D

SLUDGE
TOTAL

8.00

ND

120

13,000

8.9

70,000

31
190

6.8
ND

0.20J

17,000

24

17,000

88

ND

960

0.87

UOU

ND

COMPOSITE
E P TOX

ND

N D

0.02U

2.9

0.3

0.7

O . O I U

0 26

0.008

ND

0. 11

1.9
O . O I U

0.42

0.005U

ND

3.3 '

0.0002U

0.005U

ND

SOIL COMPOSITE
TOTAL E P TO

7.00

ND

20

310

5.5

17,000

21

210

l.OU

ND

13

450

53

48,000-*)

73 O
ND O

900 '-"*

0.84 tO

1.00 g
ND /»,*

ND

ND

0.04

1.8

0.2

3.5

O . O I U

0. 14

0.00 51)
ND

O . O I U

0.02

O . O I U

0.05

0.005U

N D

4.4
0.0002

0.005U

ND



TABLE C.3

SUMMARY OF GENERAL-INORGANIC AND BP TOXICITY HETHOD RESULTS*
SOUTHERN IMPOUNDMENT AREA

ALSCO-AMACOMM HPL SITE
CHAOeHUlTTKN. OHIO

TEST PIT V E R T I C A L COMPOS[TES-APK. 1985 TEST PIT SAMPLES-APR. 1985

PARAMETERS

(JENERAL CHEMISTRY

pH (1:1)

A j a n l d e , /nenable

A) i i i l . l t . To ta l

fluorIde

Nl t rani-'

METALS

AJ um Inum

ArSt f lUl

Bar Iura

(Radia l uin

Ca 1 e I u m

Cli [ora l no , H e x a v a l i

C h r o n l u i n , T o t a l

Coppe r

I r o n

Lead

Ma^iies ium

Manganese

M e r c u r y

Se 1 e n I uffl

SI 1 Icon

SI I v e r

/. I nc

C O N C E N T R A T I O N SLUDGE COMPOSITES-APR 1985
TOTALb EP TOXC

pll u n i t s

PP-e

PP"
pp.

PP"

PP"

PP"

PP"

pp.

ppa

ppo,

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

PP"

i OG( .notes at end at [ .able

9.05

0.5U f

320
84

0.3

22,000

14

7 5

2 .0

27 .000

0. 10

4 .200

12

IO.UOO

170

47,000

610

IB

0. IU

300

4 . U

980

ND*1

0.06

0.06

11

0. IU

0.01

O.OIU

0. IB

O.OIU

NU

O.OIU

0.09

O.OIU

0.01

0. 12

NU

0.50

O.OU56

O.OIU

ND

0.03

U.OIU

TP-9
EP TOX

NU

0.02U

0.02

0.9

0. IU

47

O.OIU

0. 78

O.O IU

NU

0 . 0 1 U

1 1

O.OIU

40

0.56

NU

22

0.01 1

O.UIU

Nl)

U.I6

1.2

TP 10
EP TOX

NU

0.02U

0.02

2 . 5

0.2U

7.4

O.O IU

0. 36

O.OIU

NU

O . U I U

I. 7

O.O IU

0.66

0. 13

NU

8.8

O.OU02U

O.OIU

NU

0.04

0.03

TP-11
EP TOX

NU

0.02U

0.04

12

0.7

O.OIU

O.OIU

0. 13

O.OIU

NU

0. 12

0. 15

O.OIU

0.01

0.09

NU

0.03

0.0025

O.OIU

NO

0.02

O.OIU

TP-12
EP TOX

NU

0.02U

0.02U

14

0.2

O.OIU

O.OIU

0. 14

O.OIU

NU

0.01

0. II

O.OIU

O . O I U

0.14

NU

0.06

0.0002U

O.OIU

NO

0.03

O.OIU

!

TP-13
EP TOX

NO

0.02

0. 16

3.5

4.6

1.3

0,-OIU

0.07

0.02

ND

0.04

0. 13

0.05

0. IB

0.37

NU

0.08

0.016

O.OIU

ND

0.07

O.OIU

TP 9
2.5 FT

NU

0.5U

22

120

ND

NU

NU

NU

NU

NU

0. IU

30

NU

29,000

ND

ND

1,000

ND

ND

ND

0. IU

ND

TP-9
3 FT

ND

3 2

8.0

35

ND

ND

ND

NU

ND

NU

0.6

240

ND

9,700

NU

NU

250

NU

ND

NU

0.23

NO

TP-IO
1.5 FT

NU

0.5U

1 ,500

12

ND

ND

ND

ND

ND

NO

0. IU

9,800

NU

1 ,800

ND

NU

270

NU

ND

NU

0. IU

NU

TP- IO
6 FT

ND

0.5U

0.8

21

NU

ND

ND

ND

ND

ND

0. IU

33

NU

24,000

NU

NU

790

NU

NU

NU

0. IU

NU

TP-11
1-3 FT

NU

0.5U

660

100

NU

Nl)

NU

NU

NU

NU

0. IU

5.500

NU

3 . 1 UU

NU

NU

2 HI

NU

NU

NU

0. IU

NU

TP-12
1-2 FT

ND

820

890

12

ND

ND

ND

NU

ND

ND

0. IU

8,400

NU

1,700

NU

NU

180

NU

NU

NU

0. IU

ND

TP-13
1 FT

NU

0.5U

210

18

ND

ND

ND

NU

NU

NU

0. IU

2 . 200

NO

1 .900

NO

NU

120

NU

ND

NU

0. IU

NU

O
0
o
tO

CO



TAIL* C.)
(CoBtlnued)

SLUDGE COMPOSITE SAMI'Lt-JAN. 1987

PARAMETERS

GENERAL CHEMISTRY

pH (1:1)

Cyanide, Amenable

Cyanide Tool

Fluorlde

Nitrate

METALS

Aloalnu.

Arsenic

Bsrlu.

Cad.lu.

Calclu.

CONCENTRATION SLUDGE COMPOSITE
UNITS

TOTAL If TOX

pH units S.It MD

pp." ND ND

pp. 490 0.02

pp. 3,400 6.1

pp. 1.9 O.I

pp. 34.600 0.24)

pp. 20 0.005U

pp. 12 0.82

pp. 4.7 0.014

pp. ND ND

Qiro.lua>, Heiavalent pp. 4.4 0.01

Chro.lu>. Total

Copper

Iron

Lead

Magnealu.

Manganese

Mercury

Selenlu.

Silicon

Silver

Zinc

pp. 5,760 0.012

pp. 2.6 0.02}

pp. 2.410 0. 1 19

pp. 15 0.005U

pp. ND ND

pp. 217 0.70

pp. 0.58 0.002U

pp. 1.6 0 112

pp. ND HD

pp. 2.1 0.025

pp. 754 0.028

*S*.plea were collected during the folliulng datea: April 1 to April

The Indicated valu
correapondlng par«

C"EP TOX" refera to
described In U.S.
Methods," SW-B46.

*The Malts for tat

• a repreaent the cotil concentration In .illlgraaia
••tar preaent lo auple.

EP Togiclty leachata generated by the Extraction

S-4 SOIL S-5 SOIL S-6 SOIL
6.0-8.0 FT 9.5-11.0 FT IO.I-H.4 KT

TOTAL EP TOX TOTAL

6.) ND 8.2

ND ND ND

l.b 1.02 18

58 0.02 190

1.2 0.4 1.2

8,240 0. 161 6,460

7.1 0.005U IOU

II. 1 0.271 64

I.OU 0.005U l.OU

ND ND ND

1.6 0.01 3.0

19 O.QI2 212

15 0.010 48

EP TOX TOTAL

ND 8.6

ND ND

0.02 25

0.02 110

0.1 4.6

1.62 5.560

0.005U 7.5

0.258 32

0.005U l.OU

ND NO

0.01 1.1

0.022 410

0.012 61

24.30O 2.0 30,100 20.7 11,100

1) 0.005U 13

ND ND ND

764 9.49 165

0.71 0.0002U 0.5

1.4 0.016 1.1

ND ND ND

2.0U 0.01 2. Oil

56 0.013 62

8, 1985. Nove.be r 17 to

per kllogra. (.g/kg) or

0.0050 8.3

ND ND

2.32 108

0.0002U 0.41

0.019 1.1

ND ND

0.01U 2.0U

0.091 62

Dece.be r 2, 1986;

parts p«r Billion of the

EP TOX

ND

ND

0.02

1.1

0.4

2 . 7 2

0.005U

0. 184

0.005U

ND

0.01

0.044

0.024

4 7 . 9

0.005U

ND

1.9

0.0002U

0.027

ND

0.017

0. 171

SLUDGE

TOTAL

8.90

ND

440

2,100

1.8U

ND

ND

ND

HD

ND

I.8U

ND

ND

ND

ND

ND

ND

1.1

ND

ND

ND

ND

COMPOSITE

EP TOX

ND

HD

0.02U

4.5

0. IU

ND

ND

ND

ND

ND

0.03

ND

ND

ND

ND

ND

ND

0.0003

ND

ND

ND

ND

S-4 SOIL
8.0-9.0 FT

TOTAL

7 . 7 5

ND

170

160

1.3U

ND

ND

ND

ND

ND

1.6U

ND

ND

ND

ND

ND

ND

0. 12

ND

ND

ND

ND

EP TOX

NU

ND

O.IJ.'U

1. 1

0. IU

ND

ND

ND

ND

ND

O.OIU

ND

ND

ND

ND

ND

ND

0.0002U

ND

ND

ND

ND

S-5 SOIL
8.5-9.0 FT

TOTAL

8.5U

ND

15

290

I.2U

ND

ND

ND

ND

ND

l.OU

ND

ND

ND

ND

ND

ND

0.29

ND

ND

ND

ND

EP TOX

ND

ND

0.02U

0.9

0. IU

ND

ND

ND

ND

ND

O.OIU

ND

ND

ND

ND

ND

ND

0.0002U

ND

ND

ND

ND

S-6 SOIL
9.5-10. 1 FT

TOTAL EP TOX

8.bO ND

ND ND

120 0.02U

570 0.6

I.3U 0. IU

ND ND

ND ND

ND ND

ND ND

ND ND

I.3U O.OIU

ND ND

ND ND

ND ND

ND ND

ND ND

ND ND

0 . 2 7 0.0002

ND ND

ND ND

ND ND

ND ND

Procedure (EP) Tonlclty Teal Method, SU-I3IO as
Environmental Protection Agency, 1984, "Teat Hethoda for Evaluating Solid Waste: Physical / Che.lca 1
Second Edition Revised, Uaate Charade rl Lat Ion Branch O f f i ce of Solid Waste Washington D.C.

determined

si constituent analyses are reported In .Illlgrttas per k 1 1 og raai dag/kg) or
(ppu). The EP Tax lc l ty Taat Method laachata analyaaa are reported In allllgraas per liter (•

parts per all 1 Ion
g/l) or ppi.

O
0

o
CO
to
CO
en



TULI C.4

SIMHAtT Of BAZUDOOS SUtSTAHCI LIST OMPOUHD USULTS*
SOOTHUM mrooBUMNT IUA
ALSCO - «iw"HM ML srn

OHIO

PARArtKTF.KS

Acetone

Ethylbenrene

ChlorofOCB

2-Hexanone

H e c h y l t i n e Chlor ide

T e t r a c h l o r o e t h y l e n e

To I ue ne

X y l e n e . Tuta lS

AI ' ID/BASE-NEUTRAL

ttt »( 2 -et hy I tK-xy L)phthal tie

Dl-n-bulyl pttthalate

> L uurjnt lieif-'

Isuphobune

Njpht hdln.n-

N'NUrosod Iphenylaalne
(Ulptienylanlne)

Phenant lirenc

Pyrene

PEST IC 1 OtS/ PUI.yOILOR I NA TED
BII'lltNYLS

tnd rIn

A i u c l o r U">»

CAS NUH16«b

61-64-1

It 0-41-*

6T-66-1

5'. 1-76-6

7 S-09-2

li 1-16-4
108-66-1

I ll -Sl-1
84-74-2

2Dfc-*4-U

78-49-1

91 20-3

86-10-6

65-01-8

1 19-00-0

J 2 - J O - 8
l 2 > ) 2 - 2 9 - 6

CONCENT«AT ION
UNITS

•A/kA

^C/^A

••/kg

•£/ kfl

•c/kfl

•£/ kfl

•g/kg

•s/ lu

•g/kg

•g/kg

•g/kg

•g/kg

•g/kg

•g/kg
•g/kg

•g/kg

•«/kg

SLUDGE COMPOSITE
APK. 1985

NO*

110

ND

43

ND

0.28

5.1

410

1. 1

0.80

BDL

16

200

0.45

BDL

BDL

U.Obb

BDL

S-4 SLUDGE
SLUDGE COMPOSITE COMPOSITE

NOV. 1986 NOV. 1986

0.4 SB' ND

ND ND

0.29B ND

ND HD

0.788 ND

ND ND

ND ND

0.888 ND

ND BDLh

ND BDL

HD BDL

ND BDL

ND BDL

ND BDL

ND BDL

HO BDL

ND ND

ND ND

S-5 SLUDGE
COMPOSITE
NOV. 1966

ND

ND

ND

ND

HD

ND

HD

HD

BDL

BDL

BDL

BOL

BDL

BDL

BDL

BOL

ND

ND

S-6 SLUDGE
COMPOSITE
NOV. 1986

ND

ND

ND

ND

HD

ND

ND

ND

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BDL

ND

ND

S-4 SOIL
6.0-8.0 FT
NOV. 1986

0.077J fB

ND

0.072JB

ND

0.25B

ND

ND

0.062JB

BDL

BDL

BDL

BUL

BDL

BUL

BDL

BDL

ND

ND

S-S SOIL
».i-ll FT
NOV. 1986

0.20B

ND

0.015JB

ND

0.025J6

ND

ND

0.015J

BDL

BDL

BDL

BDL

BDL

BDL

BDL

BOL

ND

ND

S-b SOIL
10. 1-11.4 FT

NOV. 1986

0. I2B

ND

0.014JB

ND

0.02UB

ND

ND

O.OI8J

BDL

BUL

BDL

BDL

BDL

BUL

BDL

BDL

ND

N1O
O

O

CO
to
CO



PARAMETERS

VOI.ATILES

Acetone

Et hy 1 benzene

Chl 01 o[ orm

2 -llexanone

Melhylene Chlor ide

Te t r achl oroe thy 1 ene

Toluene

Xylene , total

ACIU/ BASE-NEUTRAL
EXTRACTABLES

U 1 s( 2 -e thyl hexy 1 ) phthalate

Ul-n-buty l phthalate

Kl uo rant hene

Uopliurune

Hi plillialene

N Nl 1 rusu.1 1 phen yl a» i ne
(I'l phenyl am In.-)

Phu iidnt hi ene

Pyrene

PLSriClUES/POLYCIILORlNATl U
BIPIIENVLS

End r In

Aroclor 1248

^Samples were c o l l e c t e d cur ing
January 28, 1987.

The nmbers presented ii 'Ills
Chetolcal Abs t rac ts lnde> .

L" mg/ k^" ind tc aLe 6 mi l l It rams

cl"NI>" lrkllc.lt>->> l»Jt dete mined

1 1- 1 1 1 J 1

CAS NUMBER

67 -64 -1

100-41-4

67-66-3

591-78-6

75-09-2

127-18-4

108-88-3

"

1 17-81-7

84-74-2

206 44-0

7 8 5 9 - 1

9 1 -20 1

ttb 10-6

8 5 - 0 1 8

129-00-0

72-70-8

12672-29-6

the fol lowing da tes :

col mil are tlte Qrein Ic

per k l l c -g ra iu or pa r t s

p.,n.l inn. -..-.(.lund >«•-

CONCENTRAT10N
UNITS

mg/kg

nig /ki-

ng/ kg

•g/kg

•g/kg

•«/••-«

•g/kg

•*/•••«

•g/kg

•K/-*K

•g/1-.g

»g/k«

•*/**

*H! *tt

"«/»«

n>g/k«

ug/><«

mg/kg

Apr 11 1 to Apr 11

al ftt st r ac t u Se r v

p.- r m i l l lu n ( |>(»n)

TABLE
(Cnotli

S-4 VERTICAL S-5 VERTICAL S-6 VERTICAL S-4 SOIL S-5 SOIL S-6 SOIL
COMPOSITE COMPOSITE COMPOSITE 8.0-9.0 ET 8.5-9.0 KT 9.5-10.1 KT
JAN. 1987 JAN. 1987 JAN. 1986 JAN. 1987 JAN. 1987 JAN. 1987

U.28IB I 2B 0.30JB 1.5B IJ.65B 0 .37B

ND NI) NU NU NU ND

0. )2B 0.5JB 0.488 0.088B 0.088B 0. IOB

ND NU ND ND ND ND

LIB 0 .95B 1.3B U.I1B O . I 2 B 0. 16B

ND ND ND ND NU ND

ND ND ND ND NU ND

1.7 0. I9J 0.50 0.06B BDL 0.022JB

0 . 4 7 J 0 . 2 7 J 0 .72J BDL O.U9U 0 . 1 2 1

NU NU ND NU ND NU

NU NU NU NU NU NU

NU NU ND ND ND NU

NU NU NU NU ND ND

NU NU ND ND ND ND

ND ND NU NU ND ND

BUL ND ND ND ND ND

BDL BDL BDL BUL BUL BDL

BDL BUL BDL BDL BDL BDL

8, 1985; November 24 and November 25. 1986 January 26 to

Ice (CAS) lumber a used for c xtal og ing the Indicated compounds In tlie

k i M v^: 1 1 as l lie s a m p l e .

h"1" '"" -" - ""L «K-.-'.:i-^l dlx.v-j [ I*.- U . S . bwlr.uiuiriii i| i-i m.-, •( i,,,. ,>;,-,., y ( U . S . K I'A ) Co m r a, t Ui tMira iory I'l u^ i *m ( CLP) Ma ^inJ ous SubsLan, , -
l-i •• I 1 l l ' . l . } I .H. i i ,|, t K- <| 11 i iM U< t f. t UHI l.lin i l s ( t KUI. ) .

O
O
O
O
CO
£0
CO



TABLE C.5

SUKMARY OF INORGANIC AND SP TOXICITY METHOD RESULTS*
SLUDGE PIT AB£A

ALSCO-ANACONDA NPL S1TK
GNADENHITTEN. OHIO

SLUDGE AND SOIL COMPOSITE-APR. 1965 VERTICAL TEST HIT COMPOSITES-APR. 1985 TEST PIT SAMPLES-APR. 1985

PARAMKfEKS

GENERAL CHEMISTRY

pH ( I . I )

Cyan ide, Aueuable

Cyanide , To Id I

FL uo ride

N i t r a t e

METALS

Al u» 1 nuuj

Arsen Ic

BJ t I UID

Cadm i no)

Ca 1 c i ura

Chroiaiunt, Hexavaleal

ChioalniD, Total

Coppe r

Iron

Lead

Magnes ion

Manganese

Mercury

Se 1 e n i uu

SI 11 con

S i l v e r

L \ iu-

CONCENTRATION
UNITS

pll unlit

PPa*

ppa

ppa

ppa

ppa

Ppa

PP"

PP"

ppa

ppa

PP"

ppa

ppa

ppa

ppa

ppa

ppa

ppa

ppa

Ppa

ppa

1 SLUDGE (
TOTAL*

8.30

0.5Uf

250

110

0.6

49 , 000

37

120

2.0

3S.OUO

0. IU

6, 100

33

12.000

40

39,000

750

0. }7

0. IU

IHil

13

IUO

X1MPOS1TE
BP TOXC

Ntf1

0.02U

0.02U

3.2

0. 1

0.01U

O.OIU

0. 13

O.OIU

ND

O.OIU

U. 1 1

0.01

0.03

0.18

Nil

1.8

0.020

O.OIU

ND

0.04

O . O I U

SOIL
TOTAL

7.50

O.SU

8.8

27

O.b

1 1,000

12

300

2.0

2 , 800

0. 1

130

29

23,000

25

2,900

980

0. 1 1

0. IU

260

8.0

140

COMPOSITE
EP TOX

ND

0.02U

0.02U

0.6

0. Ill

0.93

O.OIU

0 .21

0.02

NU

O.OIU

0.06

O.OIU

0.09

O.OIU

ND

16

0.0002U

O.OIU

Nl)

0.03

0.45

T H - 1
EP TOX

NU

U.02U

U.04

3.9

0. 2

0. 13

O.OIU

0. 12

O.OIU

NO

0.43

0. 45

O.OIU

0.05

0. 16

NU

0.94

0.0039

o.inu
ND

0.04

O.OIU

TP-2
EP TOX

ND

0.04

0. 10

7.4

U. IU

O.OIU

O.OIU

0. 16

U.OIU

ND

0 . 4 7

0.46

O.UIU

O.U5

0.13

NU

U.47

0.0035

O.OIU

ND

0.03

O.OIU

TP-3
EP TOX

ND

0.13

0.45

2.8

0.2

1.0

O.OIU

0.28

O.OIU

ND

0. 16

0 .32

O.OIU

0.25

0.12

ND

3.6

0.012

O.OIU

ND

0.03

O.OIU

TP-4
EP TOX

ND

O.U2U

0.02

2.3

0.2

2.4

O.OIU

0. 13

O.OIU

ND

O.OIU

0.50

O.OIU

0.04

0.13

ND

6.6

0.0022

O.OIU

ND

0.03

O.OIU

TP-5
EP TOX

ND

O.U2U

0.02

1.3

0. 1

0. 14

0.02

0. IU

O.OIU

ND

O.OIU

0.09

0 OIU

0.07

0. 13

ND

1.5

0.0002U

O.OIU

ND

0.03

O.OIU

TP-I
0 1 F T
TOTAL

ND

0.5U

H20

140

ND

ND

ND

ND

ND

ND

0. IU

7, 100

ND

6.900

ND

ND

370

NO

NO

NU

0. IU

ND

TP-2
2-3 FT
TOTAL

ND

0.5U

580

110

ND

ND

ND

ND

ND

ND

0. IU

5,600

ND

16,000

Nl)

ND

520

ND

ND

ND

0. IU

ND

TP )
4-5 FT
TOTAL

ND

0.5U

7.8

1 10

ND

ND

ND

ND

NU

ND

0. IU

91

ND

34,000

ND

ND

1,200

ND

ND

NU

0.23

ND

TP-4

TOTAL

NU

75

520

103

Nl)

ND

NU

NU

ND

Nl)

U. IU

5.2110

ND

16,000

NU

ND

550

NU

NU

NU

0. IU

Nil

TP-5

TOTAL

ND

140

1 100

36

NU

ND

ND

ND

ND

Nl)

0. IU

22.000

ND

5,700

ND

NO

700

ND

ND

ND

0. IU

NU

i uotnou-s at end of table Ooo
CO
CO
C.O
00



TABLE C.5
(Continued)

PARAMETERS

GENERAL CHEMISTRY

pH (1:1)

Cyanide, (toe lable

Cyanide , Totil

Floorlde

Nil rate

METALS

AIiialnLK

Ar aenic

Bailu.

Cad.lu.

Calclu.

Chto.lua, Heitavalenl

Chiu.lu., Total

Copper

Iron

Lead

Magnesiu*

Manganese

Mercury

Selenlu.

Si 1 Icon

SI Iver

Zinc

aSaaplea weie collected
January 26 to January

CONCENTRATION SLUDCE COMPOSITE
UNITS TOTAL EP TOX

pH units

PP"
pp.

PP»

PP«

pp.

pp.

pp.

pp.

pp.

pp.

pp.

pp.

pp.

PP»

pp.

pp.

pp.

PP"

pp.

pp.

pp.

during the
28, 1987

^The indicated values represent the
corresponding parameter present In

C"EP TOX" rc: fera to EP
described n U.S. Envl

8.2

ND

560

5,200

1.7

50,800

16

136

4.3

ND

1.2

6, 180

8.4

13,500

22

ND

564

0.57

1.7

ND

2.4

95

NU

ND

0.02

1.9

0.2

0. IU

O.OIU

0. 122

0.007

ND

U.U2

U. 103

O.OIU

0.086

0.005U

NU

1.26

0.0002U

0.005U

ND

O.OIU

U.015

following datea: April

total cone
sa.ple

Toxlc l ty Leachate gener
ronaental Protect ion Ag

SOIL COMPOSITE
TOTAL EP TOX

7 . 9

ND

18

250

2 . 6

8,070

8.2

1 10

I.OU

ND

1.2

78

22

25, 100

13

ND

491

U. IU

1.3

NU

2.0U

80

1 to

NU

NU

0.02

1.2

U. 1

2. 13

0. IU

0. 146

0.005U

NU

0.03

O.OIU

O.OIU

O.OIU

0.005U

NU

12.3

SLUUtiE COMPOSITE
TOTAL EP TOX

8. 10

ND

4, 700

4 ,000

2. 1

ND

NU

ND

ND

NU

1.2

ND

ND

NU

NU

ND

NU

0.0002U 0.43

O.OO5U

NU

O.OIU

0.053

Apri l 8,

NU

ND

ND

NU

ISB5; Nove

ent ra t lon in mi l l igrams per k i logram

ated by the

ency. 1984
Methods," . ' : iU-H46, Second Edition Revised, Waste Character

fcx t rac t 1 on Pro
"Test Methods
Izat lon Branch

d"NU" Indicates not determined

' "U" I n d l c a . e a thai the
je leel lon .Lilt tor th

compound wa
e aamp 1 e .

t» a n a l y z e d but 11UL de le . L e d . The CO!

cedure (EP)

NU

NU

0.02U

1.8

0. HI

ND

ND

ND

NU

•NU

0. IU

NU

ND

ND

ND

NU

NU

0.0002U

NU

NU

ND

ND

uber 17 to Dec

SOIL COMPOSITE
TOTAL EP TOX

7.60

ND

7411

15U

2 . 4

ND

ND

ND

NU

NU

1.2U

NU

ND

ND

ND

ND

NU

0. IU

ND

ND

ND

NU

einbe r 2 ,

(mg/kg) oi pa rLs per mi

To x I c 1 1 y Te x t
for Evaluating Solid Uast
, 01 f l ee of

t. pe r l i t e r

re apond I ng

So 1 1 d Wa a t e

(ing/kg) or par
(o»(i/l> oi ppm

number repreae

Me l hod ,
e: Phyal
Washlnglo

Ls pel ml

II L b t he in

NU

ND

0 02U

1. 1

0. 1

NU

ND

ND

ND

NU

0.02

NU

ND

ND

ND

ND

ND

O.OOU2U

ND

NU

NU

NU

Ito6.

1 1 iun ot II,.

SW 1 I HI ., ,

cal / Cheialcj I
n , DC.

1 1 iun (ppm) .

.•thud

o
o
o
o

CO



TABLE C.6
SUHHAJtY OF HAZARDOUS SUBSTANCE Lib '

SLUDGE PIT AREA
ALSCO - ANACONDA HPL SITE

CNADENHUTTEN, OHIO

•OUND RESULTS'

PAKAMETEKS

VOLATILES

Acetone

Ethyl benzene

Chloroform

2-ttexanone

Methylene Chloride

Tet rachloroethylene

Toluene

Xylene , total*

ACIU/ BASE-NEUTRAL
EXTRACT ABLES

BU(2-ethylhexyl)phthalate

Dl-n-butyl phthalate

Fluorant hene

laophorone

Naphthalene

N-Nl t roaodlphenylamlne
(Dlphenylamlne)

Pttenanthrene

Pyrene

PEST 1C IDES/ POLiCHLORiNATED
ftlPllENYLS

Endrln

Aroclor 1248

aSamplea were collected during

''The numbera preaented in thia
c"ng/kg" Indicatea milligrams
d"ND" indicatea not determined

11*11. ( C Hi* > .

* 1 1 • I • »)••••• 1 .n 1 -W" **M j I t

CAS
NJMHEKb

67-64-1

100-41-4

67-66-3

591-78-6

75-09-2

127-18-4

108-88-3
_h

117-81-7

84-74-2

206-44-0

78-59-1

9 1 - 2 0 - 3

86-30-6

85-01-8

129-00-0

72-70-8

12672-29-6

the following dates:

column are the Cheml

per kilogram or parts

ponding compound wait

a)H>»> Itx U .S . tuvllu

CONCENTRATION
UNITS

mg/kg^

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

April 1 to April B,

cal Abstracts Service

per million (ppm).

f ouuj in the blank ab

r t *.»• i • •••. i • A i A i

SLUDGE COMPOSITE VERTICAL SOIL COMPOSITES JAN. ISB/
APR. 1985 S- 1 S-2 S J S -4 :, 'j

Nl^ 0.44B1-' U . 7 2 B U .5 IB 0.'(^,B U.bOB

BUL1 NU NU NU ND NU

NU O . I 7 B 0. I')B i). h,B 0. I/B IJ.1SU

BUL NU ND NU NU NO

NU 0 . 2 1 B 0 . 2 2 B ( J .1SB IJ .24B O . J 5 B

BUL NU NU NU ND NU

BUL NU NU NU NU NU

0.012 BDL BDL O.ObbJB1 ' 0.028 IB BUL

-

2.6 0.69J 0.92J 2.1 0.21.1 0.55.I

0.35 NU NU ND ND NU

BDL ND NU NU NU ND

BDL NU ND NU NO NU

BDL NU NU ND ND NU

BDL NO NU NU NU ND

BDL ND ND ND Nil NU

BDL ND ND NO ND ND

0.032 ND NU NU NU NU

BDL ND ND ND ND NU

(CAS) numbers used for cataloging the Indicated compounds In the Chemical AiiblrucLs Imlex .

. we H ab t lie sampl e .

«m i (U.i. in,} U, in lit t Ub,.raluiy P r o ^ t a u ( C L P ) JL i^ j rdoua Sub-. 1 , nice L i s t IILSI.) Con I i J. I K.

1 I..M»U*I !• ,...t « « A t k « b l « tol lo l« l H y U l l U .

Ooo
"""O

CO
10



o
o
o
o

PARAMETERS

METALS

^

CONCENTRATION
UNITS

GENERAL CHEMISTRY

pH ( t : I ) pH un

Cyanide, teanable ppm

Cyanide , Total p|>«

Fluorld* pi-*

pp.

pp.

pp.

ChcoBl \m, H*x*v*lcnt pp*

ChroHiui . Total pp*

Copper pp.

Iron pp»

U«i pp.

M»gn«iti« pp«

Man|*n«B« pp.

Mercury pp.

S«l*nliM pp.

Si l icon pp«

Sllv.r pp.

Zinc ppm

ARM !
SLUWE 1
TOTAI

7.70

ND

42

4,601

1.9

36.01 0

K

240

3.6

0.63'

14,0(0

44

20,0(0

120

ND

5,60(

0.80

2*,

ND

2.9

4.70<

40 5 COMPOS ITC-NOV 1986
:OHPOSITE SOIL COMPOSITE

ND

ND

0.24

1.6

0. 1U

0.2

0,04

0.008

0.006

0.01U

0. 18

0.01U

0.08

0.006

ND

23

0.0002U

0.0! 1

ND

0.01

2 . 6

7. 10

ND

11

150

5.8

1 2 , 000

IB

130

1.IJI.I

6.4U

380

47

39,000

7 1

ND

1,600

0.99

I.OU

ND

2.0U

350

ND

ND

0.02U

0.6

0.2

1.5

0.01U

(1.33

0.009

0.14

0.03

0.01U

0.04

O.OOfc

ND

13

0.0002U

0.005U

ND

0.01U

0,90

TABLE C.7
(Continued)

AREA NO 1 COMPOSITE-JAN 19S7 AREA NO 2 COMPOSITE -JAN [987 AREA NO 3 COMPOSITE-JAN 1987 AREA NO 4 COMPOS ITE- JAN 1987
SLUDGE COMPOSITE SOIL COMPOSITE SLUDGE COMPOSITE SOIL COMPOSITE SLUDGE COMPOSITE SOIL COMPOSITE SLUDGE COMPOSITE SOIL COMPOSITE

8 . 2 5

ND

800

7,900

10

ND

ND

ND

1.7U

ND

ND

NO

ND

ND

ND

0.65

ND

ND

ND

ND

ND

0 02U

2 1

0. 3

ND

ND

ND

0.54

ND

ND

ND

HD

ND

ND

0.0002U

ND

ND

7 . 3 5

ND

11

440

5.0

ND

ND

ND

3.2U

ND

ND

ND

ND

ND

0 31

ND

ND

ND 8.05

ND ND

0.03 630

1.7 12,000

0.3 6.9

ND ND

ND ND

ND ND

0.01U 1 .7U

ND ND

NO ND

ND ND

ND ND

ND ND

G.0002U D. 19

ND ND

ND 7. 40 ND 7 .85 ND 7 .40

ND ND ND ND ND ND

O.I12U 63 0.02U 350 D. 10 2 1

2. 1 560 2.5 3.300 1.3 350

0.3 5.4 0.4 1.6 0, 1U 11

ND ND ND ND ND ND

HD ND ND ND ND ND

0.19 3.4U 0.0 1U 1.6U 0.03 1.8U

ND ND ND ND ND ND

ND ND ND ND ND ND

O.OOG2U 0 . 3 2 0.0002U 0. 25 0.0002U 0. 14

ND ND ND ND ND ND

ND 7 .80 ND

ND ND ND

O.U2U 360 0.02U

0.9 2,400 0.5

0.2 1 . 7U 0- 1U

ND ND ND

ND ND ND

0. 16 1.7U 0.04

ND ND ND

NC ND ND

0.0002U 0. 39 0.0002U

ND ND ND

ND ND ND

7.45

ND

21

170

1. 3U

ND

ND

ND

ND

ND

1.3U

ND

ND

ND

ND

0. 56

ND

ND

ND

ND

ND

ND

0.02U

0.4

0. 1U

ND

ND

ND

ND

ND

O.OIU

HD

ND

ND

ND

NO

ND

0.0002U

ND

ND

ND

ND



TABLS C.7
(Continued)

00002242

PARAMETERS

AREA NO 5 COMPOSITE-JAM 1987
C O N C E N T R A T I O N S L U D G E COMPOSITE SOIL COMPOSITE

U N I T S TOTAL E P TOX TOTAL E P TOX

G E N E R A L C H E M I S T R Y

p H ( 1 : 1 )

Cyanide , Amenable

Cyanide , Total

Fluori.de

Nl t race

p H u n i t s

PPa*
ppm

ppm

ppm

7 . 9 5
NO

77

7,100

1.8U

N D

NO

0.02U
1.7

0. 1U

7 . 3 0 N D

N D N D

7 .5 0 .02U

120 0.5

1.3D 0. 1U

METALS

Al uralnum
Arsenic
Bar ium
Cadmium

Calcium
Chromium, Hexavalent

Chromium, Total

Copper
Iron
'ur<f(i

Magnesium
Manganese

Mercury
Selenium

Silicon
Silver

Zinc

ppm
ppm

ppm
ppm

ppm

ppm

ppm
ppm
ppm
^t)n_

ppm

ppm

ppm
ppm
ppm

Ppa
ppm

NO
N D

N D

N D

N D

1.8U

N D

N D

N D

N D

N D

N D

0.45

N D

ND

N D

ND

ND

ND

N D

N D

N D

0.01U

N D

ND

N D

N D

N D

N D

0.0002U

ND

ND

ND

ND

N D

ND

ND

N D

N D

1.3U

N D

ND

ND

N D

ND

ND

0.99

ND

ND

ND

ND

N D

N D

N D

N D

N D

0.06

ND

N D

ND

N D

N D

ND

0.0002U

ND

ND

ND

ND

aSamples were collected dur ing the fo l l owing daCea : Apr i l 1 to Apr i l 9, 1985;
November 17 to December 2, 1986; January 26 to January 28, 1987
bThe Indicated value* represent the t o t a l concent ra t ion in mi l l ig rams per
kilogram (og/kg) or part* per million of the corresponding parameter present
in simple
C"B P TOX" refers to E. P. Toxicity l e a c h a t e generated by the Extract ion
Procedure (EP) Toxicity Text Method, SU-D10 as described in U.S.
Environmental Protection Agency, 1984, "Test Methods for Evaluating Solid
Wait*: Physical/Chemical Methods," SU-846, Second Edition Revised, Waste
Characterization Branch, O f f i c e of Solid W a s t e , Washington, O.C.
d"ND" indicate* not determined
eThe limit for total constituent analysis are reported In milligrams per
kilogram (mg/kg) or parts per mil l ion ( p p m ) . The EP Toxicity Test Method
leachate analysis are reported in mi l l i g r ams per l i ter (mg/1) or ppm.

U" indicates that the compound was analyzed but not detected. The
corresponding number represents the method detection limit for the sample.



00002243
TAJU C.g

SUHMA*T Of HAZARDOUS SUBSTANCE LIST COMPOUND RESULTS*
SWAMP AREA

ALSCO - ANACONDA HPL SITS
CNADENHUTTEH, OBIO

PARAMETERS
CAS CONCENTRATION

UNITS
SLUDGE COMPOSITE

APR 1985
SOIL COMPOSITE

APR i9l?5

V O L A T I L E S :

Et h y b e n z e n e

2-Hexanone

T e c r a c h l o r o e c h y l e n e

To i une

X y i e n e , coca l e

100-41-4

591-78-6

127-18-*

108-88-3

m g / f c g

8DLd

BDL

BDL

BDL

BDL

3DL

8F1L

BDL

BDL

BDL

A C I D / B A S E - N E U T R A L
£XTRACTA3L£S:

Bis (2 -echylhexyU phchalate
Bl -n -bucy l ph tha l ace
r l u o r a n c h e n e

Isophosone

NaphcaaLene

N - N l c r o a o d l p t i c n y l a m t n e
( O i p h e n y l a a t n e )

PhenanChren*

Py retie

1 17-81-7

84-74-2

206-74-2

78-59-1

91-20-3

86-30-6

85-01-8
129-00-0

ng/lig

BDL

mg/kg

2.9

0 .52
BDL

BDL

BDL

0 .67

BDL

0.38

0. 75

BDL

0 .51

BDL

BOL

BDL

0.38

0.66

P E S T I C I D E S / P O L f C H L O I l I N A T E D
BIPHENYLS:

E n d r t n

A r o c l o r 1248
72-70-3

12672-29-6
BDL

1.2

BDL

30

a Sanples were col lecced du r ing che fo l lowing daces: A p r i l I to A p r i l 8, 1985; November 24 and
Sovemtter 25, 1986; January 26 and January 23, 1937.
The numbers presented In this coluan are che Chealcal Abst rac ts Service (CAS) nunbers used for

cataloging the Indicated compounds In the Chenlcal Abstracts Index.
^"ag/kg" Indicates •llllgraas per ki logram or parts per m i l l i o n ( p p m ) .
^"BDL" Indicates not detected above the U.S. Environmental Protect ion Agency ( E P A ) Contract Laboratory
(CLP) Hazardous Substance Use (HSL) Contract Required Detection
LUlts (CROL).
aTotal xyl«n«a Include the ortho-, meca . and para-xylene Isomers. A CAS number Is not available for

total xylenc*
EThe Indicated compound Is detected as the compound In parenthesis.
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TABLE C.9

SUMMARY OP POLYCHLORIMATED BIPHEHYL RESULTS
APRIL 1985 SWAMP AREA SLUDGES AND SOILS (a)

ARCO CHEMICAL COMPANY
GNADENHUTTEN, OHIO

SAMPLE I D E N T I F I C A T I O N ( b )

3RID COORDINATES
OLD NEW

B-0,2
B-0,2

B-0,3
B-0,3

B-1,1
B-1,1

B-1,2
B-1,2

B-1,3
B-1,3

B-1,4
8-1,4

B-2,0

3-2,1
3-2,1

B-2,2
B-2,2

B-2,3
B-2,3

B-2,4
B-2,4

B-3,0
B-3,0

B-3,1
B-3,1

B-3,2
B-3,2

F-10
F-10

H-10
H-10

F-8
F-8

F-8
F-8

H-8
H-8

J-8
J-8

B-6

D-6
D-6

F-6
F-6

H-6
H-6

J-6
J-6

B-4
B-4

D-4
D-4

F-4
F-4

DEPTH
INTERVAL

0-6"
50-56"

0-12"
48"

30-36"
72"

0-6"
30-36"

0-6"
9-15"

0-6"
6-12"

0-6"

0-6"
18-24"

0-1"
30"

0-6"
24-30"

0-6"
12-18"

0-6"
22-24"

0-5"
5-11"

0-4"
4-10"

WATER CONTENT
(7.)

ND(e)
ND

81.8
ND

ND
ND

ND
ND

81.1
ND

ND
ND

ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

POLYLCHLORINATED BIPHENY1
mg/kg(c) Source Aroclori

1.2
1.0U(£)

460
1.2

1.4
l.OU

<1.0U
<1.0U

180
16

18
1.6

2.5

l.OU
l.OU

l.OU
l.OU

146
6.7

670
7.4

l.OU
l.OU

l.OU
l.OU

l.OU
l.OU

1248
-(g)

1248
1248

1248

—

1248
1242

1248-I-1254
1254

1248

—

—

1248+1254
1248

1248+1254
1248+1254

—

—

^ —
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TABLE C.9
(Continued)

SAMPLE IDENTIFICATION(b)
GRID COORDINATES DEPTH
OLD NEW INTERVAL

B-3,3
B-3,3

B-3,4
8-3,4

B-4,2
B-4,2

3-4,3
3-4,3

3-4,4
8-4,4

H-4
H-4

J-4
J-4

F-2
F-2

H-2
H-2

•J-2
J-2

0-6"
14-20"

0-6"
9-15"

0-6"
6-12"

0-6"
6-12"

0-6"
6-12"

WATER CONTENT

ND
ND

ND
ND

ND
ND

ND
ND

ND
ND

POLYLCHLORINATED BIPHENYLS
mg/kg(c) Source Aroclor(d)

8.7
l.OU

14
2.1

l.OU
l.OU

l.OU
l.OU

l.OU
1.2

1248+1254

1254
1248

1254

ia)Samples were collected from April.5, 1985 to April 8, 1985.
(b)The upper depth at each sampling station represents sludge materials, while

the lower depth represents the underlying soil. The grid coordinate system
indicates the closest corresponding sampling locations between the old and
new grid systems, although the coordinate systems do not exactly correspond.

!c)"mg/kg" = milligrams per kilogram or parts per million on a dry weight
basis.

[d)The indicated commercial aroclor mixture represents the source of the
polychiorinated biphenyl contamination and the standard used for instrument
calibration and analysis. All samples were screened for Aroclors 1016,
1221, 1232, 1242, 1248, 1254, and 1260 to determine which aroclors are
present in the sample and therefore should be used for instrument
calibration.

Ce)"HD" indicates not determined.
(f)"U" indicates that the compound was analyzed, but not detected. The corresponding

number represents the method detection limit for the sample.
(g)"—" indicates that PCBs were not detected in the corresponding sample.

Therefore, no source aroclor is given.



TABLE C.10

SUMHARY OP POLYCHLORIMATED BIPHENYLS (PCB) RESULTS
NOVEMBER 1986 SWAMP AREA SLUDGES AMD SOILS(a)

ARCO CHEMICAL COMPANY
GNADENHUTTEN, OHIO

00002246

SAMPLE IDENTIFICATION DEPTH
AREA INTERVAL
NO. 1 (ft)

POLYCHLORINATED BIPHENYLS
mg/kg(b) SOURCE AROCLOR(c)

B-4
B-6
B-7
C-6
C-6
C-7
D-2
D-4
D-4
D-5
D-5
D-6
D-6
D-7
D-7
E-3
E-4
E-4
E-5
E-5
E-6
E-6
E-7
E-7
E-8
E-8
E-9
E-9

0,
0,

0.0-1.0
0.0-1.0
0.0-1.0
0.0-1.2
1.2-2.2
0.0-1.0

.0-1.0

.0-1.2
1.2-2.2
0.0-0.3
0.3-1.3
0.0-0.3
0.3-1.3
0.0-0.8
0.8-1.8
0.0-1.0
0.0-1.5
1.5-2.5
0.0-0.5
0.5-1.5
0.0-0.6
0.6-1.6
0.0-2.3
2.3-3.3
0.0-5.5
5.5-6.5
0.0-3.5
3.5-4.5

0 .16U(d )
0.16U
0.17
1.7

0.16U
0.16U
0 . 2 2 U
0.75

0.16U
0.16U
0.16U
0.16U
0.16U
0.16U
0.16U
0.16U
0.69

0.16U
0.16

0.16U
0.16U
0.16U
0.89

0.16U
0.17

0.16U
0.87

0.16U

— (e)

1254
1248 & 1254

1254
1248 & 1254

1248 & 1254

1254

1248 & 1254

1254

1248 & 1254



TABLE C.10
(Continued)

00002247

SAMPLE IDENTIFICATION DEPTH
AREA INTERVAL
NO. 2 (ft)

POLYCHLORINATED BIPHENYLS
mg/kg(b) Source ArocLor(c)

F-4
F-4
F-5
F-5
F-6
F-6
F-7
F-7
F-8
F-8
F-9
F-9
G-4
G-4
G-5
G-5
G-6
G-6
G-7
G-7
G-8
G-8
G-9
G-9

G-10
G-10

0,
3.

0.0-0.5
0.5-1.5
0.0-1.0
1.0-2.0
0.0-1.2
1.2-2.2
0.0-2.0
2.0-3.0

,0-3.3
,3-4.3

0.0-0.5
0.5-1.5
0.0-0.8
0.8-1.8
0.0-1.5
1.5-2.5
0.0-0.6
0.6-1.6
0.0-1.5
1.5-2.5
0.0-3.0
3.0-4.0
0.0-3.0
3.0-4.0
0.0-3.5
3.5-4.5

0.16U
0.16U
0.68

0.16U
2.2

0.16U
2 .5

0.16U
0.56

0.16U
0.16U
0.16U
0.16U
0.21
4.5
3.7

0.37
0.16U
5.5

0.11
4.3

0.16U
0.28

0.16U
0.56

0.16U

1248 & 1254

1248 & 1254

1248 & 1254

1248 & 1254

1248
1248 & 1254

1248
1254

1248
1248
1248
1248
1254

1248 & 1254



TABLE C.10
(Continued)

00002248

SAMPLE IDENTIFICATION DEPTH
AREA INTERVAL
NO. 3 (ft)

POLYCHLORINATED BIPHENYLS
mg/kg(b) SOURCE AROCLOR(c)

F-l
F-2
F-3
F-3
G-l
G-2
G-2
G-3
G-3
H-l
H-2
H-3
H-3
1-1
1-2
1-3
1-3
J-l
J-2
J-2
J-3
J-3

0.0.1.0
0.0-1.0
0.0-0.5
0.5-1.5
0.0-1.0
0.0-0.6
0.6-1.6
0.0-1.8
1.8-2.8
0.0-1.0
0.0-1.0
0.0-1.0
1.0-2.0
0.0-1.0
0.0-1.0
0.0-0.5
0.5-1.5
0.0-1.0
0.0-0.8
0.8-1.8
0.0-0.2
0.2-1.2

0 . 2 7
0.16U
0.16U
0.16U
0.36

0.16U
0.18
0.59

0.16U
0.42

0.16U
0.16U
0.16U
0.39
0.24
1.8
0.52
0.36
0.32
0.16U
1.9
0.80

1248 & 1254

1248 & 1254

1248
1248 & 1254

1248 & 1254

1248 & 1254
1254

1248 & 1254
1248 & 1254

1254
1248 & 1254

1248 & 1254
1248 & 1254



TABLE C.10
(Continued)

P900224£

SAMPLE IDENTIFICATION DEPTH
AREA INTERVAL
NO. 4 (ft)

POLYCHLORINATED BIPHENYLS
mg/kg(b) SOURCE AROCLOR(c)

H-4
H-4
H-5
H-5
H-6
H-6
H-7
H-7
H-8
H-8
H-9
H-9
H-10
H-10
1-4
1-4
1-5
1-5
1-6
1-6
1-7
1-7
1-8
1-8
1-9
1-9
1-10
1-10
J-4
J-4
J-5
J-5
J-6
J-6
J-7
J-7
J-8
J-8
J-9
J-9
J-10
J-10

0.0-1.8
.0
.7

1.8-3,
0.0-1,
1.7-3.2
0.0-1.3
1.3-2.3
0.0-1.3
1.3-2.3
0.0-2.0
2.0-3.0
0.0-2.8
2.8-3.8
0.0-3.5
3.5-4.5
0.0-1.5
1.5-2.5
0.0-1.5
1.5-2.5
0.0-1.0
1.0-2.0
0.0-1.5
1.5-2.5
0.0-2.5
2.5-3.5
0.0-2.5
2.5-3.5
0.0-3.5
3.5-4.5
0.0-1.8
1.8-2.8
0.0-1.5
1.5-2.5
0.0-1.5
1.5-2.5
0.0-1.5
1.5-2.5
0.0-1.5
1.5-2.5
0.0-3.0
3.0-4.0
0.0-4.0
4.0-5.0

2.8
0.09
5.1
0.15
6.5
0.51
21

0.91
21

0.65
2.7
0.58
3,000
1.1
12

0.19
51
5.9
68
11
108
7.5
51
0.44
160
1.6
93
0.41
22
6.4
95
9.8
89
11
65
3.8
54
4.8
220
23
61

0.16U

1248 & 1254
1248

1248 & 1254
1248

1248 & 1254
1248

1248 & 1254
1248

1248 & 1254
1248

1248 & 1254
1248
1248
1248

1248 & 1254
1248

1248 & 1254
1248 & 1254
1248 & 1254

1248
1248 & 1254

1248
1248
1248
1248
1248

1248 & 1254
1248

1248 & 1254
1248

1248 & 1254
1248

1248 & 1254
1248

1248 & 1254
1248

1248 & 1254
1248

1248 & 1254
1248
1248



TABLE C.10
(Continued)

00002250

SAMPLE IDENTIFICATION DEPTH
AREA INTERVAL
NO. 5 (ft)

POLYCHLORINATED BIPHENYLS
mg/kg(b) SOURCE AROCLOR(c)

K-2
K-3
K-3
K-4
K-4
K-5
K-5
K-6
K-6
K-7
K-7
K-8
K-8
KL-6
KL-6
KL-7
KL-7
KL-8
KL-8
L-2
L-3
L-4

0.0-1.0
0.0-0.8
0.8-1.8
0.0-1.5
1.5-2.5
0.0-2.3
2.3-3.3
0.0-1.0
1.0-2.0
0.0-1.0
1.0-2.0
0.0-0.7
0.7-1.7
0.0-0.4
0.4-1.4
0.0-2.0
2.0-3.0
0.0-0.2
0.2-1.2
0.0-1.0
0.0-1.0
0.0-1.0

1.9
14

0.12
21
4.9
42
19
110
23
11

0.42
3.5
1.6
9.3
0.75
1.0
4.2
66
1.2

0.25
1.2
7.4

1248 & 1254
1248 & 1254

1248
1248 & 1254

1248
1248 & 1254

1248
1248 & 1254
1248 & 1.254
1248 & 1254

1248
1248 & 1254

1248
1248 & 1254
1248 & 1254
1248 & 1254
1248 & 1254
1248 & 1254

1248
1254

1248 & 1254
1248 & 1254

[a)Samples were collected on November 24, 25, and 26, 1986 and December 2,
1986.

Cb)"mg/kg" equals milligrams per kilogram or parts per million (ppm).
(c)The indicated commercial, aroclor mixture represents the source of the poly-

chlorinated biphenyl contamination and the standard used for instrument
calibration and analysis. All samples were screened for Aroclors 1016,
1221, 1232, 1242, 1254, and 1260 to determine which aroclors are present
in the sample and therefore should be used for instrument calibration.

(d)"U" indicates that the compound was analyzed, but not detected. The
corresponding number represents the method detection limit for the sample.

(e)"—" indicates that PCBs were not detected in the corresponding sample.



00002251
TABLE C . l l

SUMMARY OP POLYCHLORINATED BIPHENYLS (PCS) RESULTS
MARCH 1987 SWAMP AREA SLUDGES AND SOILS(a)

ARCO CHEMICAL COMPANY
GNADENHUTTEN, OHIO

SAMPLE IDENTIFICATION DEPTH
AREA INTERVAL
NO. 2 (ft)

G-10.5 0.0-0.5
G-10.5 0.5-1.5

POLYCHLORINATED BIPHENYLS
mg/kg(b) SOURCE AROCLOR(c)

0.30U(d)
O.liU

--(e)

AREA
NO. 4

GH-9.5
GH-9.5
GH-10
GH-10
GH-10.5
GH-10.5
H-9.5
H-9.5
H-10.5
H-10.5
HI-8.5
HI-8.5
HI-9.5
HI-9.5
HI-10
HI-10
HI-10.5
HI-10.5

1-10.5
1-10.5
IJ-8
IJ-8
IJ-9
IJ-9
IJ-10
IJ-10
JK-8
JK-8
JK-9
JK-9
JK-10
JK-10

.0
,5

0.0-3.0
3.0-4.0
0.0-3.0
3.0-4.
0.0-3.
3.5-4.5
0.0-3.0
3.0-4.0
0.0-2.0
2.0-3,
0.0-2,
2.0-3,
0.0-2.
2.5-3.5
0.0-3.0
3.0-4.0
0.0-2.0
2.0-3.0

.0

.0

.0

.5

0.0-3.0
3.0-4.0
0.0-1.5
1.5-2.5
0.0-2.5
2.5-3.5
0.0-3.5
3.5-4.5
0.0-1.0
1.0-2.0
0.0-3.0
3.0-4.0
0.0-4.0
4.0-5.0

0.91
0.11
4.3
0.16
9.0

0.12U
39
0.23
480
8.0
98
2.4
77
2.3
400
2.8
160
6.4

58
2.3
60
0.43
78
2.7
57
0.52
35
2.6
140
0.60
4.5
0.92

1248
1248
1242
1242
1248

1248
1248
1248
1248
1242
1242
1242
1242
1248
1248
1242
1242

1248
1248
1248
1248
1242
1242
1248
1248
1248
1248
1248
1248
1248
1248



TABLE C. l l
(Continued)

00002252

SAMPLE IDENTIFICATION DEPTH
AREA INTERVAL
NO. 5 (ft)

POLYCHLORINATED BIPHENYLS
mg/kg(b) SOURCE AROCLOR(c)

KL-5
KL-8.5
M-2.5
M-3
M-4
N-2
N-3
N-4

0.0-1.0
0.0-1.0
0.0-1.0
0.0-1.0
0.0-1.0
0.0-1.0
0.0-1.0
0.0-1.0

0.20U
o.iau
0.22U
0.44U
1.0
0.21
0.23U
0.18U

1254
1248

a)Samples were collected on March 26, 1987.
b)"mg/kg" equals milligrams per kilogram or parts per million (ppm).

c)The indicated commercial aroclor mixture represents the source of the poly-
chlorinated biphenyl contamination and the standard used for instrument
calibration and analysis. All samples were screened for Aroclors 1016,
1221, 1232, 1242, 1254, and 1260 to determine which aroclors were present
in the sample and therefore should be used for instrument calibration.

(d)"U" indicates that the compound was analyzed, but not detected. The
corresponding number represents the method detection limit for the sample.

(e)"—" indicates that PCBs were not detected in the corresponding sample.



TABLE C. 12

SUMAC* OF GENERAL INORGANIC AND E .P . TOXICITY TEST METHOD RESULTS
MARCH 1985 MONITORING WELL SOIL BORING SAMPLtS(.)

ARCO CHKHICAL COMPANY
CNADeNHUTTBN OHIO

SAMPLE IDENTIFICATION

PARAMETERS

C y a n i d e , Amenable

Cyanide, Total

Fluor ide

Meta l s :

Chroaiun, Hexava len t

Chroalua, Total

Iron
Manganese

CONCENTRATION
USIIS

ppo( 4)

pptt

ppc

ppn

PP«

PP»

PP»

MU-
TOTAL( b)

<0.5(e)

<0.5

2.2

<0. 1

16

28,000

680

1. S-5
E.P. TOX.(c)

<0.02

<0.02

O.I

<0.01

0.02

37

22

MU-1, S-9
TOTAL E.P TOX.

<0. 5 <0.02

<0. 5 <0.02

1.2 0. 1

<0. 1 0.02

12 0.05

15,000 2.5

350 5.1

MH-2
TOTAL

18

60

6.4

<0. 1

950

57,000

1,000

, S-l
E.P. TOX.

<U.02

<0.02

1. 1

<0.01

0.78

2. 1

21,

«U-2
TOTAL E

1 . 2

2.8

31

<0. 1

47

29.000

540

S-4
P. TOX.

<0.02

<0.02

0.3

<0.01

0.03

59

8.7

MW-2
TOTAL

< 0 . 5

<0.5

1.3

<0. I

17

18,000

560

, S-6 MU-3, S- 1
E.P. TOX. TOTAL L.f . TOX.

<0.02 <0.5 <.0.02

<0.02 2.2 <U.02

0.2 40 0.4

< O . O J <0. 1 <U.U1

0.0? 9i o.o;
58 2S.OOO 2.'

12 940 13

MW-J
TOTAL

5.0

5.0

1. i

<0. 1

5 7

29,000

580

S - J
E. K. TOX

< u . 0 .'

<0.02

O.b

< U . O I

0.04

<U.01

3.7

o
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PARAMETERS

Cyanide, Amenable

Cyanide, Total
Kluorlde

Necals:

ChroaiuB, Hexavalent
Chroaiun, Total
Iron
Manganese

TABLE C.I2
(Continued)

SAMPLE I D E N T I F I C A T I O N
CONCENTRATION

UNITS

PP"
ppa

PP"

ppa

PP"

PP"

PP"

HVI-3
TOTAL( b)

<0.5

<0.5
2.7

<0.1

13
17,000

470

. S-7
E.P. TOX.U)

<0.02
<0.02

0.2

<0.01

0.05

5.4

12

MU-4 ,
TOTAL E

<0.5

25

2.6

<0. 1

280

4 1 , 000

960

S-l
.P. TOX.

<0 .02

0.02

2 .3

<0.01

0.29

0.22

17

HW-4, S-4
TOTAL E.P. TOX.

<0.5 <0 .02

<0.5 <0.02

24 0 .3

<0. 1 <O.OI

28 0.04

84,000 160

600 4.4

MU-4
TOTAL

0.7

0.7

1.2

<0. 1

12

16,000

370

. S- 10
E.P. TOX.

<0 .02

<0.02

0. 1

<O.OI

0.05

36

6.2

MW-5 S-- 1
TOTAL t .P. TOX.

<0.5 <0 .02

2.9 0.02

86 1.4

<0. 1 0. 12

87 0 . 1 4

29,000 < O . O I

1,300 1.7

H U - b . S -3
TOTAL L . P . TOX.

< 0 . b O I . I J 2

1.8 <0 .02

21 0 .3

<0. 1 <0.01

27 0.02

52 000 37

710 7.b

MU-5, S-7
TOTAL E . P . TOX

< 0 . 5 < 0 . 0 2

1.7 <0 .02

18 0.3

<0. 1 < U . O I

10 0.04

32.000 12

390 8.4

oooo10
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PARAMETERS

Cyanide , Amenable

Cyanide , Total
Fluoride

Metals:

Chroniun, Hexavalent

Chroniiui, Total

Iron

Manganese

TABLE C.12
(Continued)

SAMPLE IDENTIFICATION
CONCENTRATION

UNITS

PP»

PP»

ft*

ypn

pp.

PP»

PP»

HU-6
TOTAL( b)

<0.5

<0.5

1.5

•CO. 1

21

38,000

680

, S-4 MW-b S-7
E.P. TOX.(c) TOTAL E.P. TOX.

<0.02 <0.5 <0.02

<0.02 <0.5 <0.02

0.3 1.1 0.1

<0.01 <0.1 <0.01

0.06 12 0.06

57 13,000 31

10 380 7.5

MW-6 S-8
TOTAL E.P. TOX.

<0.5 <0.02

<0.5 <0.02

1.0 0.1

<0. 1 <0.01

7.4 0.04

12,000 16

290 6.6

MW-7, S-l
TOTAL E.P. TOX.

0.7 <0.02

0.7 <0.02

25 0.2

<0. 1 <0.0l

40 0.02

37,000 0.05

1 300 15

MU-7, S-'l MU-7 S-5
TOTAL t.P. TOX. TOTAL E.P. TOX.

<0.5 CU.02 x O . 5 <0.02

<0.b <O.U2 0.7 <0.02

U 0.2 b.<* 0.2

<0. 1 0.03 <0. 1 <U.OI

18 0.04 10 11. Ob

42,000 30 14,000 4. 1

8HO 21 420 8.b

M W - b
TOT>L

<0.5

CO. 5

1.4

<0. I

13

2B.OOO

65O

. S- J
E.P, TOK

<u.02

<.ll. 02

•.(l. 1

<0.01

0.04

j;
12

O
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o
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TABLE C . 1 2
(Continued)

SAMPLE I D E N T I F I C A T I O N

PARAMETERS

Cyanide , Avertible
Cyanide. Total
Fluor ide

Metals :

ChromiuB, Hexavalent

ChroBiuB, Total

Iron

Manganese

CONCENTRATION
UNITS

PP"

PP»

PP»

PP»

PP»

ppa

PP«

MW-6
TOTAU b)

<0.5

<0.5

1.0

0.5

21

35,000

760

1, S-4
E.P. TOX. (c )

<0.02

<0.02

CO. I

<0.01

0.04

91

12

MW-8,
TOTAL E

CO. 5

<0.5

0.6

CO..

11
17,000

340

S-6
. P. TOX.

CO. 02

CO. 02

0. 1

0.02

0.08

35

7.5

MW-9
TOTAL

3.4

4.0

8. 1

CO. 1

21

47,000

890

, S-2
E.P. TOX.

CO. 02

CO. 02

0. 1

CO. 01

0.05

CO. 01

2.3

MW-9,
TOTAL E

0.9

1.8

7.0

CO. 1

19

40,000

980

S-3
• P. TOX.

CO. 02

CO. 02

0.2

CO. 01

O.OS

9.7

30

MU-V
TOTAL

CO. 5

CO. 5

7 .6

CO. 1

1C

13,000

320

. S-b
E.P. TOX.

CO. 02

CO. 02

0.3

CO. 01

0.06

12

6.3

MVJ-9
TOTAL

<0.i

<0.5

6.8

CO. 1

13

15.000

320

. S-8
E.P. TOX.

CO. 02

CO. 02

0.3

CO. 01

0.08

32

7 . 2

(a )Honl tor lng well soil boring a«.ple» were collected fro* March 18, 1985 to Apr i l <t, 1985.

(b)The indicated valuea represent the total concent ra t ion in •illigrana per k t log raa (ng/kg) or pa r t s per m i l l i o n (ppm) of the cor responding p a r a n e t e r p r e s e n t tn the s ample .

( c ) "E .P . TOX" r e f e r s to EP t o x l c l t y leachate generated by the E x t r a c t i o n Procedure (EP) T o n l c l t y Test Method , Sw-1310, as descr ibed in "U .S . Liw 1 rui.mcjiu .11 P r u l t i c l l o n A g e n c y . 1984,
Test Methods for Evaluating. Solid W a s t e : Physical /Cheaical Methods," SW-646 , Second Edit ion Revised , Waste C h a r a c t e r i z a t i o n B r a n c h , O f f i c e of Solid w a s t e , W a s h i n g t o n , DC.

(d)The un i t s for total cons t i tuent analyses are repor ted in a l l l lg rans per k i logram (ng/kg) or pa r t s per n l l l l o n (ppu) . The EP T o x i c l t y Test Method l e d c h a t e
analyses are reported in Bulllgraas per l i ter (mg/1) or ppn.

(e)"<" • less than the reported value which is the de tec t ion l i n l t of the a n a l y s i s .
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TABLE C . 1 3
CTAMIDC SUMMARY Ot

QUARTERLY GROUND WATER NOaUTOeUNC{a)
ARCO CHEMICAL COMPANY

auguuoTTEH. OHIO

QUARTERLY MONITORING

April 9-12, 1985

Cyanide , Total

July 30-31. 1985

Cyanide , Tool

November 4-5. 1983

Cyanide , Total

January 29-30, 1986

Cyanide , Total

November 18-20, 1986

Cyanide, Total

January 27-29, 1987

Cyanide, Total

CONCENTRATION
UNITS

• g / K t > >

•4/1

•g/1

SAMPLE IDENTIFICATION
KW-2 MU-3 MU-4 HW-5 NW-9

UPPER LOWER UPPER LOWER UPPER LOWER UPPER LOWER UPPER LOUEK
ZONE ZONE ZONE ZONE ZONE ZONE ZONE ZONE ZONE ZONE

0.22 0 . 2 3 0.36 0 .29 0.3i 0.26 0.04 O.Oi U . U B 0.07

0.07 0.11 0.02U(c) O.Ob 0.17 0 .21 0.07 O.OS 0.10 0.08

0.03 0.03 0.23 0.47 0.09 0.08 0.08 O.Oi O.OS 0.03

0.21 0.27 0.25 0.33 0.17 0.13 0.09 0.12 0. IS 0.18

0.17 0.13 0.28 0.21 0.25 0. U O . I t 0.12 0.06 0.05

0.18 0.23 0.39 0.39 O.OS 0.12 0 70 0.50 0.02 0.02

(a)Cyanldc concentrations are auMarized for thoae aunltorlng wella which exhibited valuea greater than 0.02 n t l l lg ra in per
liter

(b)"ag/l" - •illlgraaa per l i ter or parta per M i l l i o n (ppoO.

(c)"U" indlcatea that the compound waa analyzed, but not detected. The corresponding number repreaenta the aethod de tec t ion Halt
(or ch« laaiple.

ooooto
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TABLE C.I*
CBMMIIM SUHNAH OF

CIOOMD MATER MONlTOBUKXa)
AICO CHEMICAL COMPANY

0»O

SAMPLE IDENTIFICATION

QUARTERLY MONITORING

April 9-12. 1985

ChroKlua. fcxavalant
ChroaiuB. Total

July 10-31, 1985

Chroalua. Hexavalent
Chroaluat, Total

November 4-5. 1985

Chroalw, Htxavalent
Chrottlua. Total

January 29-30. 1986

ChroaluB, Hexavalent
Chroaluttp Total

Novuber 18-20. 1986

iw, Hexavalent
QiroaluB, Total

January 27-29, 1987

ChroaluB, Hexavalent

CONCENTRATION
UNITS

•g/l(b)
•g/1

•g/1
M/l

•I/I
•I/I

•g/1
M/l

•g/1
•g/1

MU-2 HU-3 MU-S HU-7 HU-8 MW-9
UPPER LOWER UPPER LOWER UPPER LOWER UPPER LOWER UPPER LOWER UPPER LOWER PW-4
ZONE ZONE ZONE ZONE ZONE ZONE . ZONE ZONE ZONE ZONE ZONE ZONE

O.OIU(c) 0.01U 0.01U 0.01U O.OIU 0.01U 0.01 O.OIU 0.01U 0.01U 0.14 0. U U.OIU
0.02 O.OIU 0.04 O.OIU 0.02 0.03 0.11 O.OIU 0.01 0.02 0.14 0.14 0.08

O.OIU O.OIU 0.13 0.13 O.OIU O.OIU 0.10 0.10 O.OIU O.OIU 0.14 0.10 O.OIU
O.OIU O.OIU 0.11 0.13 O.OIU O.OIU 0.05 0.05 O.OIU O.OIU 0.10 0.06 O.OIU

o.oiu o.olu 0.02 o.oi o.oiu o.olu O.OB o.o? o.oiu o.oiu o. 10 o. 10 o.oiu
0.05 O.OIU 0.04 0.03 0.01U O.OIU 0.06 0.06 O.OIU O.OIU 0.10 0.08 O.OIU

O.OIU 0.03 0.04 0.03 O.OIU 0.01 0.08 0.05 O.Q1U O.OIU 0.13 0.13 0.02
0.02 0.02 0.02 0.02 O.OIU O.OIU 0.04 0.04 O.OIU O.OIU 0.11 0.11 0.02

0.03 0.03 0.01 0.05 O.OIU O.OIU 0.03 0.01 0.03 O.OIU 0.06 0.06 O.OIU
0.02 0.02 0.01 O.OIU O.OIU O.OIU 0.02 0.01 O.OIU O.OIU 0.04 0.04 O.OIU

g/1
(a)ChroaluB concentrationa are auan
(b)"mg/l" * Rilligraaa p«r l i ter or
( c ) " U " Indtci lo that t h« compound

•••pit.

0.02 O.OIU 0.02 0.03 O.OIU O.OIU O.OIU O.OIU O.OIU O.OIU 0.02 O.OIU

irlzed for thoae Monitoring we Hi which exhibited valuta greater than 0.02 ai l l lgraB per l i t e r ( m g / 1 ) .
parts per Bi l l ion (ppn) .

'•i »na ly i«d . but not d e t e c t e d . The corresponding nuaber repreeentb the •etlioj d e t e c t i o n l l a l t for the

o
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TABU C.1S

rUJOlIK SUMMARY OF
QUARTERLY CiOUHD MATES MONITOtlNC(a)

AtCO CHEMICAL COMPANY
N, oaio

SAMPLE IDENTIFICATION

QUARTERLY MONITORING

April 9-12. 1985

July 30-31, 1985

Nov«.b«r 4-5. 1985

January 29-30, I»B6

November 18-20, 1986

CONCENTRATION
UNITS

•g/Ub)

•g/1

«g/l

.g/1

.g/1

MW-2
UPPER
ZONE

0.6

0.2

0.1

0.5

0.3

LOWER
ZONE

0.6

0.2

0.1

0.5

0.3

MM-3
UPPER
ZONE

5.9

1.8

4.0

6.0

6.4

LOWER
ZONE

5.7

1.8

4.4

5.9

5.6

HU-4
UPPER
ZONE

8.0

8.7

8.3

7.3

6.0

LOWER
ZONE

7.8

8.6

8.2

7 .4

6.4

MU-5
UPPER
ZONE

4.2

3.8

3.6

3.4

3.5

LOWER
ZONE

4.4

3.7

3.7

3.6

3.8

MW-7
UPPER
ZONE

2.0

2.0

2 .3

2.6

2.4

LOWER
ZONE

1.6

2 . 2

2.3

2.6

2.4

HU-9
UPPER LOWER
ZONE ZONE

7 .2

5.6

7.2

7 .1

4.0

b.8

4.8

7 .2

7.0

3.9

(a)Fluorlde concentratlona are auuarlzed lor thoee aonltoring well! which exhibited valuec greater than 10 •llligraa per l i t e r
(•4/1).

(b)"lg/l ' - Bllligraai per l i t er or part* per B i l l i o n (ppa).
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TABLE C.16
NITRATE SUMAIY OF

QUARTERLY CROWD HATER BONITORlNC(a)
ARCO CHEMICAL COM* ANY

I, OHIO

SAMPLE IDENTIFICATION
MW-7

QUARTERLY HONITOR1NG

Apri l 9-12. 198)

July 30-31. 1985

November 4-5, 1985

January 29-30. 1986

November 18-20. 1986

CONCENTRATION
UNITS

•g/1 N03-N(e)

•g/1 N03-N

•g/1 NOj-N

•g/1 NOj-N

•g/1 NOj-H

MW-
UPPER
ZONE

1.6

2.9

2.4

3.4

3.6

1
UNER
ZONE

1.0

4.4

1.3

2 9

3.8

HW-2
UPPER
ZONE

1.7

3.3

5.0

4.2

2.8

LOWER
ZONE

1.3

3.6

4.8

3.0

2.7

MW-3
UPPER
ZONE

9.1

8.2

3.0

5.9

4.0

LOWER
ZONE

11

6.1

2.7

5.4

4.3

MU-4
UPPER
ZONE

<0. 1

0.7

<0.l

0.2

1.7

LOWER
ZONE

< O . I

0.2

<0.1

0.2

1.4

HW-6
UPPER
ZONE

19

5.0

6.4

8.2

6.4

LOUER
ZONE

21

5.6

6.6

8. 1

6.6

1
UPPER
ZONE

0.6

6.4

7.2

3.4

1.0

LOUER
ZONE

0.3

7.4

7 .3

3.2

0.6

MU-
UPPER
ZONE

<0. He)

0.8

1.6

0.9

0.9

B
LOWER
ZONE

< 0 . i

<0. 1

1.0

0.7

0.3

MW-9
UPPER LOUtR
ZONE ZONE

2. 1

2.0

1.0

1.0

0.7

2.4

1.5

1.0

1.0

1.2

(a)Nitrate concentration* arc auewarlged for chose Monitoring wella which exhibited valuea greater than 1.0 •illigraa per l i ter (•£/!).
(b)"»j/lM - •llllgraaa p«r liter or parta par Billion (ppa).
(c)"<" - laaa than the reported value which la the detection Halt of the analyaia.
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TABLE C . 1 7

SELENIUM SUMMARY OF
QUARTERLY CKOUMD WATER MOMITOClMC(a)

ARCO CHEMICAL COtPAHY
omo

SAMPLE I D E N T I F I C A T I O N

CONCENTRATION
QUARTERLY MONITORING UNITS

April 9-12, 1985

Ju ly 30-31, 1985

November 4-5, 1985

January 29-30. 1986

November 18-20, 1986

../Mb)

•g/1

•g/1

•fc/i

•S/l

MW-
UPPER
ZONE

0.007

<0.01(c)

<o.ooi
<0.001

0.005

LOWER
ZONE

0.008

<0.0l

<0.001

<0.001

<0.005

•onl torii

HW-2
UPPER LOWER
ZONE ZONE

0.01A

<0.0l

C0.001

<0.001

<0.005

n« wells

0.015

<0.01

<0.001

<0.00l

HU
U P P E R
ZONE

0.010

<0.01

<0.001

<0.001

-3
LOWER
ZONE

0.

<0

<0

<0

<0.005 <0.005 <0

which e x h i b i t e d values

007

.01

.001

.001

.005

Krea te r

HU
U P P E R
ZONE

0.001

<0.01

<O.U01

<0.00l

-5 MU-6
LOWER U P P E R LOWER
ZONE ZONE ZONE

•C0.001 O.U04 0.004

<0.01 < U . 0 1 < U . O l

<0.001 <U.001 < O . O O I

<0.001 0.004 0.004

0.012 0.013 <0.005 <0.005

than 0.002

H W - 7 HU-8 PW-4 PU-5
U P P E R LOWER U P P E R LOWER
ZONE ZONt ZONE ZONE

0.002 0.002 O.OU2 0.001 0.002 0.001

<0.01 < O . U 1 < I ) . O I < O . O I <0.01 < U . 0 1

<0.001 <0.001 <0.001 <0.001 < O . O O I <0.001

<0.001 < U . O U l < U . 0 0 1 < O . O U I < O . O O I < O . O O I

0.006 O.OU7 O.OOB U.005 O.OOB 0.00)

•llligraa per l i t e r (>g/ l ) .
(b)"Bg/l" > •llllgcaas per l i ter or pant per n U L l o D ( p p m ) .

(c)"<" ~ leae than the reported value which is the detection l im i t of the analys is .
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TABLE C 16
SIMUIY OF BAZAUODS SUBSTANCE LIST OBCAN1C COMPOUND KESULTS

ARIL IMS FUST qUaJREl CBMMD HATE* NONITOtUIC(a.)
UtCO COMICAL COMPANY

ouflunirnui. mo

SAMPLE IDENTIFICATION
PABAHETEIS CAS NUHBEB( b) CONCEMTIATION HU-1 HU-2 MU-3 HW-S HU-6 PW-5

UNITS 20 FEET 18 FEET 16 FEET 17 FEET 19 FEET PUMP ZONE

Volatile!:

Tatrachloroathylena 127-18-4 ug / l (c ) 6.8 5.3 9.7 BOL BDL BDL
Othtr Volacll** -- ug/1 »DL(d) BDL BDL BDL BDL BDL

Acld/B*>*-N*utraL t» l r«CL«t . l«« -- uj/1 &DL BDL BDL BDL BDL BDL

P««ctc!(!••/Pol ychlorlmc.d Blphcnyl* — ug/1 BDL BDL BDL BDL BDL BDL

(a)Ft[>c qu*cc«r ground water •anlcorlof mmafltm were collected fro* April 9, 1*85 Co April 12, 198S.
(b)Thi nuibcri pre»ent«d In thl> coluaa art cha Chuical Abatract* Service (CAS) nuaibera uaed for cataloging the Indicated

compound* in the Checlcal Abacracta Index.
<c)"ug/l" - Blcrograaa par l iter or parca per billion (ppb).
(d)"BDL" indlcatea not detected above the U.S. EnvironamnCal Protection Agency (EPA) Contract Laboratory Prograa (CLP) Hazardoua

Substance Uat (HSL) contract required dccaction llalta (CtDL).

oooototo
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TiBLB C.I*
SIMUIT OF HAZARDOUS SUBSTANCE LIST ORGANIC OMPOOND RESULTS

JULI IMS SBCOHD QUARTER CBOUND UAIU MONlTOkMNCU)
ABCO CKMICAL COMPANY

OUKHUUTTEH, OHIO

SAMPLE IDENTIFICATION

PAIAHETERS

Vol.tiles

Acid/Baae-Neutral Extractablea

(a)Sacond quarter ground water •onltoring •••pl«* uir* collected from July 30, 1985 to July 31, 1985.
(b)"ug/l" - •IcrogrM* per liter or part* per billion (ppb).
(c)"(OL" Indicate* not detected above the U.S. Environmental Protection Agency ( E F A ) Contract Laboratory Prog ran (CLP) Hazardous

Subitanca U*t (HSL) contract required detection Haiti (CRDL).

CONCENTRATION
UNITS

ug/Ub)

ug/1

HW-1
29 FEET

BDL(c)

BDL

HU-2
23 FEET

BDL

BDL

MU-3
24 FEET

BDL

BDL

MH-i.
17 FEET

BDL

BDL

MV-5
18 FEET

BDL

BDL

MVJ-6
25 FEET

BDL

BDL

HU-e
17 FEET

BDL

BDL

NU-9
22 FEET

BDL

BDL

PW-4
PUMP
ZONE

BDL

BDL

PW-5
PUMP
ZONE

BDL

BDL

o
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TABLE C.20
KIBMART OF HAZARDOUS SmStAIKE LIST ORGANIC COHPOUND RESULTS

NOVEHBU 19M FUUL QUARTER CSOUHO UATER HOMlTORINC(a)
ARCO CHEMICAL COMPANY

CMAIKMVTTEN, OHIO

PARAMETERS

Volatile.:

Methylene Chloride
Ac* con*
Toluene
Total XylaneU)

Acid/Baae-Neutral
Excractablca:

CAS REGISTRY
NUMBER( b)

75-09-2
67-64-1
108-88-3
1330-20-7

CONCENTRATION
UNITS

u g / K c )
ug/1
Ug/1

at/I

MU-t
27 FEET

13BCd)
lift
BDL
6. 28

HW-2
23 FEET

17t
lit
»W.
IDL

HW-3
24 FEET

148
461
BDL
BDL

HU-4
20 FEET

UB
361
BDL
• DL

MW-5
19 FEET

UB
3 IB
BDL
BDL

HW-6
26 FEET

12B
BDL(e)

BDL
BDL

HU-7
17 FEET

5. IB
i2B
BDL
BDL

MU-8
21 FEET

8.3B
97B
BDL
BDL

MU-9
16 FEET

7. OB
26B
BDL
BDL

PW-4
PUMP
ZONE

liB
UOB
6.9
UB

PU-5
PIMP
ZONE

8.9B
BDL
BDL
BDL

1.J-Oichlorob«nt«n« 541-73-1 ug/1 BDL. BDL BDL BDL BDL BDL BDL 13B BDL BDL BDL

(a)Flnil quarter (round uatar •onltorlng taaiplaa wer« collected froa Noveaber 18, 1986 to November 20, 1986.
(b)Th* nuabert preientad in thla coluaa art the Checlcal Abitracta Service (CAS) Reglatry Nuabera uaed (or cataloging

the Indicated coapouoda la the Chemical Abatrecta Index.
(c)"ug/l" - aicrograaa par liter or parta per bi l l ion (ppb).
(d)"R" Indlcatea that the corresponding compound uaa found In the blank aa well aa the aaaple.
(e)"BDL" Indicate* not detected above the U.S. Environmental Protection Agency (EPA) Contract Laboratory Program (CLP)

Haiardoua Subatance Uat (HSL) contract required detection limlta (CRDL). O
o
o
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00002265
TABU C.21

SUMMARY Of CHROMIUM AND POLYCHLORINATED BIPHENTLS RESULTS
FOR THE NOVEMBER 1986 RIVER SEDIMENT SAMPLES(a)

ARCO CHEMICAL COMPANY
CNADENHUTTEN, OHIO

SAMPLE IDENTIFICATION

RS-2-1
RS-2-2
RS-2-3
RS-2-4
RS-2-5
RS-2-6
RS-2-7
RS-2-8
RS-2-9
RS-4-2
RS-5-2
RS-6-2
RS-7-1
RS-7-2
RS-7-3
RS-7-4
RS-7-5
RS-7-6
RS-7-7
RS-8-2
RS-9-2
RS-LO-1
RS-10-2
RS-10-3
RS-10-4
RS-10-5
RS-11-2
RS-12-2
RS-14-1
RS-14-2
RS-14-3
RS-14-4
RS-14-5
RS-14-6
RS-14-7
RS-14-8

Composite RS-1,2,3 Traverses
Composite RS-4,5,6 Traverses
Composite RS-7,8,9 Traverses
Composite aS-10,11, 12 Traverses
Composite aS-13,14,15 Traverses

TOTAL
CHROMIUM

(mg/kg)(b)

38
70
78
67
83
61
82
74
57
78

120
82
120
60
69
89
81
58
56
120
100
180
83
85
29
32
46
55
120
65
71
67

. 45
51
49
100

17
38
48
33
59

HEXAVALENT
CHROMIUM
(rag /kg)

0.15J(c)
1. 2U

0.29J
0. 14J

1.2U
1.2U

0.43J
0.44J
0.33J
0.84J
0.74J
1. 1U
1.5

0.91J
0.89J
0.29J
0.27J
0.29J
0.56J

1.5
0.42J
0. 17J
0.58J
0.45J
0.27J
0.41J
0. 13J
1.3U
1.3U
1.2U
1.2U

0. 14J
1. 1U
1. 1U
3.2U
1.4U

1.2U
4. 1
1.1U
3. 1U
3.0U

POLYCHLORINATEO
BIPHENYLS

(rag/ kg)

0. L6U(d)
0. 16U
0.16U
0. 16U
0.16U
0. 16U
0.16U
0. 16U
0. 16U
0. 16U
0. 16U
0.16U
0. 16U
0.16U
0.16U
0. 16U
0.16U
0. 15U
0.16U
0. 16U

0.47(e)
0. 16U
0.16U
0. 16U
0. 16U
0. 16U
0.16U

O. l l ( f )
0. 16U
0. 16U
0. I6U
0. 16U
0. 16U
0. 16U
0.16U
0. 16U

0. 16U
0. L6U
0. 16U
0. 16U
0.16U

(a)Samples were collected from November 11, 1986 to November 14, 1986.
(b)"«f/kg" equals milligram* per kilogram or parts per million (ppm)

(c)"Jn indicates that the corresponding compound is present, but the
calculated concentration is less than the specified detection limit.

(d)"U" indicates that the compound was analyzed, but not detected. The
corresponding number represents the method detection limit for the sample.

(e)The source aroclors for the indicated polychlorlnated blphenyls were
Aroclor 1248 and 1254.

(f)The source aroclor for the Indicated polychlorinated blphenyls was
Aroclor 1248.


